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SENSORS

(A) Photoelectric Sensors
(B) Fiber Optic Sensors
(C) Displacement Sensors
(D) LiDAR

(E) Door/Area Sensors

(F) Vision Sensors

(G) Proximity Sensors

(H) Pressure Sensors

(I) Rotary Encoders
(J) Connectors / Connector Cables /
Sensor Distribution Boxes / Sockets

FIELD INSTRUMENTS

(K) Temperature Transmitters
(L) Pressure Transmitters

CONTROLLERS

(A) Temperature Controllers
(B) SSRs

(C) Power Controllers

(D) Counters

(E) Timers

(F) Digital Panel Meters

(G) Indicators

(H) Converters

(I) Digital Display Units

(J) Sensor Controllers

(K) Switching Mode Power Supplies
(L) Recorders

(M) HMIs

(N) Industrial PC

(O) Field Network Devices
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Safety Considerations

XPlease observe all safety considerations for safe and proper product operation to avoid hazards.
XA symbol represents caution due to special circumstances in which hazards may occur.

A Warning Failure to follow these instructions may result in serious injury or death.

A Caution Failure to follow these instructions may result in personal injury or product damage.

m] Closed Loop Stepper Motor
‘A Warning

1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury or
substantial economic loss. (e.g. nuclear power control, medical equipment, ships, vehicles, railways, aircraft,
combustion apparatus, safety equipment, crime/disaster prevention devices, etc.)

Failure to follow this instruction may result in personal injury, economic loss or fire.

2. Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct sunlight, radiant

heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in explosion or fire.

3. Do not use the brake for safety.

Failure to follow this instruction may result in personal injury or product and ambient equipment damage.

4. Fix the unit on the metal plate.

Failure to follow this instruction may result in personal injury or product and ambient equipment damage.

5. Do not connect, repair, or inspect the unit while connected to a power source.
Failure to follow this instruction may result in fire.

6. Install the unit after considering counter plan against power failure.

Failure to follow this instruction may result in personal injury, economic loss or fire.
7. Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.
8. Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire or electric shock.
9. Install the motor in the housing or ground it.

Failure to follow this instruction may result in personal injury, fire or electronic shock.
10. Make sure to install covers on motor rotating components.

Failure to follow this instruction may result in personal injury

11. Do not touch the unit during or after operation for a while.

Failure to follow this instruction may result in burn due to high temperature of the surface.

12. OFF the power directly when error occurs.

Failure to follow this instruction may result in personal injury, fire or electronic shock.

‘ /\ Caution

1. Brake is non-polar. When connecting the brake, use AWG (0.2mm?) cable or over.
Failure to follow this instruction may result in fire or malfunction due to contact failure.
2. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.
3. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire.
4. The motor may overheat depending on the environment. Install the unit at the well-ventilated environment and
forced cooling with a cooling fan.
Failure to follow this instruction may result in product damage or degradation by heat.

|
A2 Avtonics
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Safety Considerations

m] Closed Loop Stepper Motor Driver

|A Warning

1.

Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct sunlight, radiant
heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in explosion or fire.

. Do not connect, repair, or inspect the unit while connected to a power source.

Failure to follow this instruction may result in fire or electric shock.

. Install the unit after considering counter plan against power failure.

Failure to follow this instruction may result in personal injury, economic loss or fire.

. Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.

. Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire or electric shock.

. Install the driver in the housing or ground it.

Failure to follow this instruction may result in personal injury, fire or electronic shock.

. Do not touch the unit during or after operation for a while.

Failure to follow this instruction may result in burn or electric shock due to high temperature of the surface.

. Emergency stop directly when error occurs.

Failure to follow this instruction may result in personal injury or fire.

|A Caution

1.

When connecting the power input, use AWG 18(0.75mm?) cable or over.
Failure to follow this instruction may result in fire.

. Brake is non-polar. When connecting the brake, use AWG 24 (0.2mm?) cable or over.

Failure to follow this instruction may result in fire or malfunction due to contact failure.

. To use the motor safely, do not apply external force to the motor.
. It is recommended to use STOPPER for the vertical load.
. Install overcurrent prevention device (e.g. the current breaker, etc) to connect the driver with power.

Failure to follow this instruction may result in fire.

. Check the control input signal before supplying power to the driver.

Failure to follow this instruction may result in personal injury or product damage by unexpected driver movement.

. Install a safety device to maintain the vertical position after turn off the power of this driver.

Failure to follow this instruction may result in personal injury or product damage by releasing holding torque of the driver.

. Use the unit within the rated specifications.

Failure to follow this instruction may result in fire or product damage.

. Use a dry cloth to clean the unit, and do not use water or organic solvent.

Failure to follow this instruction may result in fire or electric shock.

10. The driver may overheat depending on the environment.

Install the unit in the well ventilated place and forced cooling with a cooling fan.
Failure to follow this instruction may result in product damage or degradation by heat.

11. Keep the product away from metal chip, dust, and wire residue which flow into the unit.

Failure to follow this instruction may result in fire or product damage.

12. Use the designated motor only.

Failure to follow this instruction may result in fire or product damage.

General precaution
Indicate general warning, caution or

danger.

Avutonics A3
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Closed Loop Stepper System Selection Guide

Power — | DC
. Standard type Built-in brake type
Motor type Ai-M Series Ai-M-B Series
M°“;zf;ame . Frame size 20, 28, 35, 42, 56, 60mm Frame size 42, 56, 60mm
Driver signal - Pulse input type Communication type:
input AiS-D Series controller integrated type
Driver comm. - RS-485 CC-Link
type AiC-D Series AiC-D-CL Series
SET Series — AiS Series AiC Series AiC-CL Series
Ais{ ] Aic{ ] Aic{__-CL
Ais{_1-B Aic{_-B Aic{_-B-CL
Power — AC
Standard type
Motortype  — AIA-M Series
M°t°f frame — Frame size 60, 86mm
size
Driver signal . Pulse input type Communication type:
input AiSA-D Series controller integrated type
Driver comm. | RS-485
type AiCA-D Series
SET Series — AiSA Series AiCA Series
AiSAL ] AiCAL_]

X For more detailed model name, refer to 'Closed loop Stepper System SET Scheme'.

|
A4 Avutonics
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Closed Loop Stepper System SET Scheme

(m] Standard Type

Power | Driver signal input Motor frame size | Motor Driver SET SENSORS
Frame size Ai-M-20MA AiS-D-20MA AiS-20MA
mm Ai-M-20LA AiS-D-20LA AiS-20LA FELD
Ai-M-[JSB AiS-D-[1SB AiS-[ISB
Frame size : : X
bulse 28 35mm Ai-M-LIMB AiS-D-[IMB AiS-[IMB CONTROLLERS
el U ’ Ai-M-CILB AiS-D-[ILB AiS-CILB
Ai-M-CJSA AiS-D-[ISA AIS-[ISA MOTION DEVICES
Frame size : . K
42, 56, 60mm Ai-M-CIMA AiS-D-[IMA AiS-CIMA
Ai-M-CILA AiS-D-CILA AiS-CILA
SOFTWARE
Frame size Ai-M-20MA AiC-D-20MA AiC-20MA
DC 20mm Ai-M-20LA AIC-D-20LA AIC-20LA
Ai-M-JSB AIC-D-[JSB AiC-[ISB
Frame size Ai-M-CIMB AiC-D-[IMB AiC-CIMB
RS-485 28, 35mm
Ai-M-CILB AIC-D-[ILB AIC-[ILB
Controller
integrated Ai-M-[JSA AiC-D-[JSA AiC-[JSA
type Frame size - - - *)
42, 56, 60mm Ai-M-CIMA AIC-D-CIMA AIC-[IMA GlosedLoop
Ai-M-CILA AIC-D-CILA AIC-CILA
- _ Ai-M-[JSA AIC-D-[JSA-CL AIC-[JSA-CL B) or Motors
. rame size R . .
CC-Link | 4" Ce Gomm Ai-M-LIMA AIC-D-LIMA-CL AIC-[IMA-CL
Ai-M-[JLA AiC-D-[JLA-CL AiC-[JLA-CL S pper Motor
ste
oulce st o Frame size AA-M-CIMA AISA-D-CIMA AISA-CIMA
putip 60, 86mm AIA-M-CILA AiSA-D-CILA AISA-CILA o
AC [ Controller Frame size AIA-M-TIMA AICA-D-TIMA AICA-TIMA controliers
integrated RS-485
typeg 60, 86mm AA-M-CILA AICA-D-LILA AICA-CILA
(] Built-in Brake Type
Power | Driver signal input Motor frame size | Motor Driver SET
Ai-M-[ISA-B AiS-D-[JSA-B AiS-[ISA-B
Pulse input type Z;a";g Z‘é‘fﬂm Ai-M-CIMA-B AiS-D-[IMA-B AiS-[IMA-B
Ai-M-CILA-B AiS-D-[JLA-B AiS-CILA-B
Ai-M-[JSA-B AIC-D-[JSA-B AIC-[JSA-B
DC RS-485 | ramesize Ai-M-CIMA-B AiC-D-TIMA-B AIC-CIMA-B
42, 56, 60mm
C?ntfolle(fj Ai-M-CJLA-B AiC-D-[JLA-B AiC-JLA-B
integrate!
typeg Ai-M-[JSA-B AiC-D-[JSA-B-CL AIC-[JSA-B-CL
CC-Link | Frame size Ai-M-CIMA-B AIC-D-CIMA-B-CL AIC-CIMA-B-CL
42, 56, 60mm
Ai-M-CILA-B AIC-D-[ILA-B-CL AIC-[JLA-B-CL

X [J: motor frame size

Avutonics A5
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Ai-M Series

2-Phase Closed-Loop Stepper Motor
(m] Features

® Minimal heat generating, high torque motor
(control voltage 55V)

® Higher cost-efficiency compared to conventional
servo motors

® Available in motor frame size
20mm, 28mm, 35mm, 42mm, 56mm, 60mm

Frame size
20 mm 28mm 35mm

Please read “Safety Considerations” c € A

in the instruction manual before using.

Frame size
42 mm 56mm 60mm
(] Ordering Information
(i )-[w]-[2]
Encod i A" 4,000PPR(1,000PPRx*4-multiply)
ncoder resolution B™ 16,000PPR(4,000PPRx4-multiply)
A™® 10,000PPR(2,500PPRx4-multiply)
Motor length
]
M 41.2mm
—20 (20x20mm
L 53.1mm
I
S 46mm
{28 [28x28mm M 59mm
L 65mm
I
S 41.5mm
{35 [35%35mm M 52mm
Motor frame size L . 68.5mm
S 67.5mm
142 (42x42mm M 73.5mm
L 81.5mm
I
S 77.3mm
—56 |57.2x57.2mm M 90.3mm
L 111.3mm
1
S 81.9mm
—160 (60x60mm M 102.8mm
L 119.8mm
Iltem T
M |Motor I
Series = ——— -
1Ai |AmﬁC|aI intelligence I

3 1: Encoder resolution for frame size 20mm motors.

Microstep control for AiS driver, it controls up to 10,000PPR.
3 2: Encoder resolution for frame size 28, 35mm motors.
3 3: Encoder resolution for frame size 42, 56, 60mm motors.

A6 Avutonics
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2-Phase Closed-Loop Stepper Motor

(m] Specifications

O Motor
o Frame size 20mm

Model

Ai-M-20MA

Ai-M-20LA

Max. holding torque™’

0.183kgf-cm (0.018N-m)

0.357kgf-cm (0.035N-m)

Rotor moment of inertia

2g-cm?(2x107kg-m?)

Rated current

0.6A/Phase

Resistance 6.6Q/Phase +10% 10.5Q/Phase +10%
Inductance 2.1mH/Phase +20% 4.0mH/Phase +20%
Weight™? Approx. 0.192kg (approx. 0.092kg) Approx. 0.219kg (approx. 0.120kg)

o Frame size 28mm

Model

Ai-M-28SB

Ai-M-28MB

Ai-M-28LB

Max. holding torque™"’

0.51kgf-cm (0.05N-m)

1.42kgf-cm (0.14N-m)

1.63kgf-cm (0.16N-m)

Rotor moment of inertia

9g-cm?(9x107kg-m?)

12g-cm?(12x107kg-m?)

18g-cm? (18x107kg-m?)

Rated current 1.0A/Phase

Resistance 5.78Q/Phase +10% 8.8Q/Phase +10% 10.1Q/Phase +10%

Inductance 3.2mH/Phase +20% 6.0mH/Phase +20% 6.2mH/Phase +20%

Weight™? Approx. 0.260kg (approx. 0.162kg)  [Approx. 0.318kg (approx. 0.222kg) |Approx. 0.342kg (approx. 0.248kg)

o Frame size 35mm

Model

Ai-M-35SB

Ai-M-35MB

Ai-M-35LB

Max. holding torque™’

0.714kgf.cm (0.07N-m)

1.326kgf-cm (0.13N-m)

3.162kgf-cm (0.31N-m)

Rotor moment of inertia

8g-cm?(8x107kg-m?)

14g-cm®(14x107kg-m?)

22g-cm? (22x107kg-m?)

Rated current

1.2A/Phase

Resistance 2.1Q/Phase +10% 3.25Q/Phase +10% 5.0Q/Phase +10%
Inductance 1.25mH/Phase +20% 2.85mH/Phase +20% 5.6mH/Phase +20%
Weight™*? Approx. 0.278g (approx. 0.180kg) Approx. 0.347kg (approx. 0.250kg) |Approx. 0.456kg (approx. 0.366kg)

® Frame size 42mm

Model

Ai-M-42SA

Ai-M-42MA

Ai-M-42LA

Max. holding torque™’

2.55kgf-cm (0.25N-m)

4.08kgf-cm (0.4N-m)

4.89kgf-cm (0.48N-m)

Rotor moment of inertia

35g-cm? (35%107kg-m?)

54g-cm? (54x107kg-m?)

77g-cm? (77%107kg-m?)

Rated current

1.7A/Phase

Resistance 1.7Q/Phase +10% 1.85Q/Phase +10% 2.1Q/Phase +10%
Inductance 1.9mH/Phase +20% 3.5mH/Phase +20% 4.4mH/Phase +20%
Weight™? Approx. 0.45kg (approx. 0.34kg) Approx. 0.52kg (approx. 0.41kg) Approx. 0.59kg (approx. 0.48kg)

o Frame size 56mm

Model

Ai-M-56SA

Ai-M-56MA

Ai-M-56LA

Max. holding torque™’

6.12kgf-cm (0.6N-m)

12.24kgf-cm (1.2N-m)

20.39kgf-cm (2.0N-m)

Rotor moment of inertia

140g-cm? (140%x107kg-m?)

280g-cm” (280x107kg-m?)

480g-cm” (480x107kg-m?)

Rated current

3.5A/Phase

Resistance 0.55Q/Phase +10% 0.57Q/Phase +10% 0.93Q/Phase +10%
Inductance 1.05mH/Phase +20% 1.8mH/Phase +20% 3.7mH/Phase +20%
Weight™*? Approx. 0.76kg (approx. 0.62kg) Approx. 0.99kg (approx. 0.85kg) Approx. 1.36kg (approx. 1.22kg)

o Frame size 60mm

Model

Ai-M-60SA

Ai-M-60MA

Ai-M-60LA

Max. holding torque™’

11.22kgf-cm (1.1N-m)

22.43kgf-cm (2.2N-m)

29.57kgf-cm (2.9N-m)

Rotor moment of inertia

240g-cm? (240x107kg-m?)

490g-cm” (490x107kg-m?)

690g-cm? (690x107kg-m?)

Rated current

3.5A/Phase

Resistance 1.0Q/Phase +10% 1.23Q/Phase +10% 1.3Q/Phase +10%
Inductance 1.5mH/Phase +20% 2.6mH/Phase +20% 3.8mH/Phase +20%
Weight*? Approx. 0.89kg (approx. 0.75kg) Approx. 1.27kg (approx. 1.13kg) Approx. 1.58kg (approx. 1.44kg)

% 1: Max. holding torque is maintenance torque of stopping the motor when supplying the rated current (2-phase excitation) and is the
standard for comparing the performance of motors.
%2: The weight includes packaging. The weight in parenthesis is for unit only.
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Ai-M Series

(m] Specifications
e Common specifications

Standard step angle 1.8°/0.9° (Full/Half step)
Motor phase 2-phase
Run method Bipolar
Insulation class B type (130°C)
Insulation resistance Over 100MQ (at 500VDC= megger), between motor coil-case
Dielectric strength 500VAC~ 50/60Hz for 1 min between motor coil-case
Vibration 1.5mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock Approx. max. 50G
Environment Ambient temperature 0 to 50°C, storage: -20 to 70°C
Ambient humidity 20 to 85%RH, storage: 15 to 90%RH
Approval (|3
Protection structure IP30 (IEC34-5 standard)
Stop angle error™’ +0.09°
Shaft vibration™? 0.03mm T.I.R.
Radial Frame size 20, 28, 35mm |Max. 0.025mm (load 450g)
Movement™® [Frame size 42, 56, 60mm |[Max. 0.025mm (load 25N)
Axial Frame size 20, 28, 35mm [Max. 0.05mm (load 920g)
Movement™* |Frame size 42, 56, 60mm |[Max. 0.01mm (load 50N)

Concentricity for shaft of setup in-low 0.05mm T.I.R.
Perpendicularity of set-up plate shaft 0.075mm T.I.R.

X 1: Specifications are for full-step angle, without load. (values may vary by load size)
X2: T.ILR. (Total Indicator Reading)
- Indicates total quantity of dial gauge in case of 1 rotation of measuring part around the

reference point.
% 3: Amount of radial shaft displacement when adding a radial load (4509 for frame size 20, 28, 35mm —

and 25N for frame size 42, 56, 60mm) to the tip of the motor shaft. il
X4: Amount of axial shaft displacement when adding a axial load (920g for frame size 20, 28, 35mm |
and 50N for frame size 42, 56, 60mm) to the shaft. B
X Environment resistance is rated at no freezing or condensation. Y 01
L .07 A L
-] oos | =
O Encoder (2]
® Frame size 20, 28, 35mm
ltem ] Magnetic incremental rotary encoder
Resolution Frame size 20mm™’ 4,000PPR (1,000PPRx4-multiply)
Frame size 28, 35mm |16,000PPR (4,000PPRx*4-multiply)
Output phase A, A B, B, Z Z phase
Output duty rate % + :'3[ (T=1 cycle of A phase)
c
o
% |Phase difference of output Output between A and B phase: % i% (T=1 cycle of A phase)
Qo
:6: Control Line driver outout * [Low] - Load current: max. 20mA, residual voltage: max. 0.5VDC=
2 |output p * [High] - Load current: max. -20mA, output voltage: min. 2.5VDC=
g Response time |Frame size 20mm Max. 1.5pus (cable length: 2m, | sink = 20mA)
kS (rise, fall) Frame size 28, 35mm_|Max. 1us (cable length: 2m, | sink = 20mA)
ﬁ Max. response |Frame size 20mm 200kHz
frequency Frame size 28, 35mm |1,000kHz
Power supply 5VDC= 5% (ripple P-P: max. 5%)
Current consumption Max. 50mA (disconnection of the load)
% 1: Microstep control for AiS driver, it controls up to 10,000PPR.
® Frame size 42, 56, 60mm
Item Incremental rotary encoder
Resolution 10,000PPR (2,500PPRx*4-multiply)
Output phase A, A B, B, Z, Z phase
S |Output duty rate %t} (T=1 cycle of A phase)
®
% Phase difference of output Output between A and B phase: } + % (T=1 cycle of A phase)
Q
73 Control outout |Line driver outout * [Low] - Load current: max. 20mA, residual voltage: max. 0.5VDC=
g P p * [High] - Load current: max. -20mA, output voltage: min. 2.5VDC=
5 Response time (rise, fall) Max. 0.5us (cable length: 2m, | sink = 20mA)
u;lj Max. response frequency 300kHz
Power supply 5VDC= +5% (ripple P-P: max. 5%)
Current consumption Max. 50mA (disconnection of the load)

A8 Avutonics
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2-Phase Closed-Loop Stepper Motor

(m] Encoder Control Output Diagram

Line driver output

Rotary encoder circuit

|Load connection
LV

Main
circuit

(> A phase output
LQ A phase output
L ov

O

X All output circuits of A, A, B, B, Z, Z phase are the same.

-
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(m] Encoder Output Waveforms
O Frame size 20, 28, 35mm

[H]
A phase i

Aphase

B phase

B [H]
B phase L

[H]
Z phase i

Z phase [[E}

O Frame size 42, 56, 60mm

p T '
[H] E— I
A phase i - |
= H
_ [H] 274 :
A phase i ‘
T
8

B phase i H

= Clockwise (CW) XT=1 cycle of A, B phase

(w] Connection Diagram

Autonics 2 phase closed-loop stepper motors take bipolar wiring methods.
The wiring colors for each phase and lead-wire are as the followings:

Red/Black(A) Yellow/Black(B)

White/Black(B)

Blue/Black(A)

Avutonics
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Ai-M Series

(=] Dimensions

O Frame size 20mm

120 10*' L*'s
11622 4-M2 - 1.5
DP2.5 °3| g 7%02
g e
3 < | . Model L
S A-M-20MA 412
Q J Ai-M-20LA  [53.1
=ﬁ
8.5, 0.4m
O Frame size 28mm
1511 Lt15
S8 5 1.7
gle | Model L
.3 Ai-M-28SB |46
N Ai-M-28MB |59
Q 7 Ai-M-28LB (65
[m]
]
H
= 8.5, 0.4m
(]
O Frame size 35mm
35 20" [
4-M3 o _ 25
DP4 °3l 9 #
gl JLTQ _ Model L
-8 ‘ Ai-M-35SB  |41.5
§ Ai-M-35MB |52
Ai-M-35LB  [68.5

A-10 Avutonics
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(=] Dimensions

2-Phase Closed-Loop Stepper Motor

. (unit: mm)
O Frame size 42mm
042 20" L+33.4%19
1312 o 1.8 L
4-M3x0.5 .-
DP 4 s o 8 2 1 E
@S ey
&y 8 15°2] Model L
° ° L] = Ai-M-42SA 341
1
[ | Ai-M-42MA  |40.1
Ai-M-42LA  [48.1
[wm]
|= =]
@10, 0.18m
O Frame size 56mm
057.15 20.6" L+33.8%"9
[147.14%2 1.6, L .
405’ " "
© .
@ ) S i
(C 8 9l |15z [0 2
D) IR
N : :
©) : n Model L
& @D i J Ai-M-56SA  |43.5
| | Ai-M-56MA  |56.5
Ai-M-56LA  |77.5
[ma]
|==]
@10, 0.18m
O Frame size 60mm
[160 ‘ 20.6"" L+33.8%"% _
+0.25 +1
. 150 . 1.6 L ‘
© 8 B
@ : v 1502 ' -
8 N~ ]
5|
Sy [ iJ
o ! H
Model L
Ai-M-60SA  [48.1
Ai-M-60MA |69
Ai-M-60LA |86
10, 0.18m
Avutonics A-11
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© Frame size 28mm

i-M Series
(m] Motor Characteristics

O Frame size 20mm

~
3000

-
1000
Speed [rpm]
\\
Speed [rpm]

A
I,

AN
1000

100
4
100

[ — by \
1 \v\u\\wwwwwmww i \ 1
LI _ L [ _J__ ] || 1
FCIV-[50-CT ] | \
4
\\\\\ At | e T T N e 1
||||| 1 NS R N A S S N S L — | I

5
0
15
10
5

O Frame size 56mm
2
2

[wo.ybx]enbioy.

N
3000
N

3000

Speed [rpm]

4
1000
Speed [rpm]
1000
Speed [rpm]
1\
\Y
N
W
1000
Speed [rpm]
T
|
|
|
|
|
|
|
|
N
|
Il
1000

1 A —— ¥ 11—

F--] [Z2] R |HHHHH_.HHHH i P \ - . s

100
I

I

I

I

=

1

I

I
100

T 11
[
I
[
| ||
||
1 NJ
N
1T
[
B
L
171
R
l
i1
[
1
100
T
]
1
|
|
1

T
|
1
|
|
1
-
mazs
|
T
|
|
|
-
|
=L
|
|
|
|
1
T
|
|
|
|
‘
|
|
|
|
.
|
[
[
[
|
|
|
|
|
[
[
L1
T
|
|
|
|
‘
|
|
|
|
-4
T
|
|
|

1

|

i

|
B
-+

|

T

10

4 [Ai-M-42MA
10

4.5
4
3

© Yo}

3.5

0w ™
c ® o o
o o

M-2
Ay
M-
O Frame size 35mm
!
I
LAI-M-35L8
]
!
2 [Ai-M-35M
M
O Frame size 42mm
O Frame size 60mm

[wo.y6x]enbioy. [wo.46x]enbioy. [wo-46x]enbiol [wo.j6)]enbio]

%
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2-Phase Closed-Loop Stepper Motor

(m] Motor Connectors

©O CN2: Motor+Encoder Connector SENSORS
Pin arrangement Pin no. Function Pin no. Function
1 GND 8 +SVDC= FIELD
2 Encoder A 9 Encoder A INSTRUMENTS
3 Encoder B 10 Encoder B
4 Encoder Z 1 Encoder Z CONTROLLERS
5 F.G. 12 N-C
6 Motor A 13 Motor B
7 Motor A 14 Motor B MOTION DEVICES
Specifications
Type Connector Connector terminal Housing Manufacture
. SOFTWARE
CN2 Motor+ Frame s!ze 20, 28, 35mm 5557-14R 5556T2 . Molex
Encoder |Frame size 42, 56, 60mm 5556T

X Above connectors are suitable for Ai-M Series. You can use equivalent or substitute connectors.

O Cable (sold separately)

Type Model
Motor+Encoder cable Normal Moving
(A)
Closed Loop
C1D14M-[ ! C1DF14M-[ " Stepper System
(B
Stepper Motors

X 1: [Jindicates cable length (1, 2, 3, 5, 7, 10).
E.g.) C1DF14M-10: 10m moving type motor+encoder cable.

©)
Stepper Motor
Drivers

(D)
Motion
Controllers

(w] Motor Installation

1. Mounting direction

Motor can be mounted in any directions-facing up, facing down and side ways.

No matter which direction motors to be mounted, make sure not to apply overhung or thrust load on the shaft.
Refer to the table below for allowable shaft overhung load / thrust load.

Side ways Facing up, down
Overhung Thrust 7\ @ =
load load - 1 1
; . H Iy
) - -

l:ig U Thrust
T U

X1: The distance from the shaft in front (mm)

Motor size The distance from the shaft in front (mm), Allowable overhung load [kgf (N)] Allowable
D=0 D=5 D=10 D=15 thrust load

Frame size 20mm 1.22 (12) 1.53 (15) — —

Frame size 28mm 2.55 (25) 3.46 (34) 5.3 (52) —

Frame size 35mm 2 (20) 2.55 (25) 3.46 (34) 5.3 (52) Under the load of

Frame size 42mm 2 (20) 2.6 (25) 3.5 (34) 5.3 (52) motor

Frame size 56mm

Frame size 60mm 5.5 (54) 6.8 (67) 9.1 (89) 13.3 (130)

Do not apply excessive force to motor cable when mounting motors. ===

Do not forcibly pull or insert the cable. It may cause poor connection or disconnection of the cable by force.

In case of frequent cable movement required application, proper safety countermeasures must be ensured. ] A(j

Avutonics A-13
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Ai-M Series

(m] Motor Installation
2. Mounting method

With considering heat radiation and vibration isolation, mount the motor as tight as possible against a metal panel having high thermal
conductivity such as iron or aluminum.

When mounting motors, use hexagon socket screws, hexagon nuts, spring washers and flat washers.
Refer to the table below for allowable thickness of mounting plate and using bolt.

O Frame size 20mm

16202 Tap hole
Through hole

4
4-32.3 Spring washer

(Through hole)

Hexagon socket
g,] 6 +g.021

screw (M2)
Pilot for flange ~_ ¢ Mounting plate
® I A4 (Counter bore or a (thickness: min. 3mm)
[Mounting plate]

Through hole)
X Do not draw the wire with over strength 5N after wiring the encoder.

O Frame size 28mm

2302 Tap hole
> Through hole p

@
4-02.8 Spring washer

o (Through hole) \
K I
[sg]
N . Hexagon socket
@22703 screw (M2.5) ™
i Mounting plate
@ o Pilot for flange g p

~ f )
) (Counter bore or (thickness: min. 4mm)
[Mounting plate] Through hole)
X Do not draw the wire with over strength 5N after wiring the encoder.

O Frame size 35mm

2602 Tap hole
f————» Through hole

@
4-03.3 Spring washer

8 (Through hole)
S 103 Hexagon socket
222 .4 screw (M3)
© o Pilot for flange

. kk[k}k Mounting plate

) (Counter bore or (thickness: min. 4mm)
[Mounting plate] Through hole)

X Do not draw the wire with over strength 5N after wiring the encoder.

O Frame size 42mm

31202 Tap hole
> Through hole

3.5 Spring washer

o (Through hole)
® ’ Hexagon socket_;;@\ N
2275021 screw (M3) v
' Pilot for flange Mounting plate
© &

(Counter bore or ~J (thickness: min. 4mm)
[Mounting plate] Through hole)

X Do not draw the wire with over strength 30N after wiring the encoder.

A-14
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2-Phase Closed-Loop Stepper Motor

O Frame size 56mm/60mm

47.14/50*2

&
4.5

5 (Through hole)
g -
5 381193
[Mounting plate]
47 .14/50*°2

@
o M4
"8 (Tap hole)
S
S @38.1103

[Mounting plate]

Hexagon socket screw (M4)

Pilot for flange

()=
(Counter bore or T

Through hole) \1

Through hole

Through hole
=

/ 7
Pilot for flange / (|
(Counter bore or %’

Through hole) 3

Tap hole

X Do not draw the wire with over strength 30N after wiring the encoder.

3. Connection with load

Hexagon
/_ nut
@
\ Spring
washer

Mounting plate

= (thickness: min. 5mm)

e

Spring washer

Hexagon
socket

[ screw (M4)

P Mounting plate

(thickness: min. 5mm)

When connecting the load, be sure of the center, tension of the belt, and parallel of the pulley.

When connecting the load such as a pulley, a belt, be sure of the allowable thrust load, radial load, and shock.
Tighten the screw for a coupling or a pulley not to be unscrewed.
When connecting a coupling or a pulley on the motor shaft, be sure of damage of the motor shaft and the motor shaft bearing.
Do not disassemble or modify the motor shaft to connect with the load.

Direct load connection with coupling

Load connection with pulley, belt, and wire

Load connection with gear

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

SOFTWARE

(A)

Closed Loop
Stepper System

(B)
Stepper Motors

©)
Stepper Motor
Drivers

(D)

Motion
Ci

=

nE

Flexible coupling
Ball screw or TM screw
X Use Autonics flexible coupling
(ERB Series).

When connecting the load directly (ball
screw, TM screw, etc) to the motor shaft, use
a flexible coupling as shown in the above
figure. If the center of the load is not aligned
with that of shaft, it may cause severe
vibration, shaft damage or shorten life cycle

The motor shaft and the load shaft should be
parallel.

Connect the motor shaft and the line which
connects the center of two pulleys to a right
angle.

The motor shaft and the load shaft should be
parallel.

Connect the motor shaft to the center of gear
teeth side to be interlocked.

of the shaft bearing.

4. Installation condition
Install the motor in a place that meets certain conditions specified below.
It may cause product damage if it is used out of following conditions.
®lInside of the housing which is installed indoors
(This unit is manufactured for the purpose of attaching to equipment. Install a ventilation device.)
@Within 0 to 50°C (at non-freezing status) of ambient temperature
®Within 20 to 85%RH (at non-dew status) of ambient humidity
@The place without explosive, flammable and corrosive gas
®The place without direct ray of light
®The place where dust or metal scrap does not enter into the unit
@The place without contact with water, oil, or other liquid
®The place without contact with strong alkali or acidity
®The place where easy heat dissipation could be made
@®@The place without continuous vibration or severe shock
@The place with less salt content
®@The place with less electronic noise occurs by welding machine, motor, etc.
®The place where no radioactive substances and magnetic fields exist. It shall be no vacuum status as well.

Avutonics



»öÆÇCMYKDombo.eps


Ai-M Series

(m] Troubleshooting

1. When motor does not rotate
(MCheck the connection status between controller and driver, and pulse input specifications (voltage, width).
®@Check the pulse and direction signal are connected correctly.
2. When motor rotates to the opposite direction of the designated direction
®When RUN mode is 1-pulse input method, CCW input [H] is for forward, [L] is for backward.
®When RUN mode is 2-pulse input method, check CW and CCW pulse input are changed or not.
3. When motor drive is unstable
(MCheck that driver and motor are connected correctly.
®@Check the driver pulse input specifications (voltage, width).

(w] Proper Usage

e Follow instructions in 'Proper Usage'.
Otherwise, it may cause unexpected accidents.
e Using motors at low temperature may cause reducing ball bearing's grease consistency and friction torque is increased.
Start the motor in a steady manner since motor's torque is not to be influenced.
e If wiring encoder cable, separate it from high voltage line or power cable for preventing surge and inductive noise.
The cable length should be as short as possible.
Failure to follow this instruction may result in raised cable resistance, residual voltage, and output waveform noise
e Must connect the encoder shield cable to the F.G. terminal.
e For using motor, it is recommended to maintenance and inspection regularly.
@®Unwinding bolts and connection parts for the unit installation and load connection
®@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit
@Connection error with driver
®lnconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This unit may be used in the following environments.
@®Indoors (in the environment condition rated in 'Specifications')
@Altitude max. 2,000m
®Pollution degree 2
@lnstallation category Il

A-16 Avutonics
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Ai-M-B Series

Built-in Brake Type 2-Phase Closed-Loop Stepper Motor
(m] Features

® Built-in electromagnetic brake type with non-excitation

® Minimal heat generating, high torque motor
(control voltage 55V)

® Higher cost-efficiency compared to servo motors

® Frame size 42mm, 56mm, 60mm supported

42mm 56mm
Please read “Safety Considerations”
in the instruction manual before using.
(m] Ordering Information
(A ] [m}-[#2] -
Brake B [Built-in brake type |
Encoder resolution A [10,000PPR (2,500PPRx4-multiply) |
Motor length
1
S 102.3mm
42 [42x42mm M 108.3mm
L 116.3mm
I
. S 112.1mm
Motor frame size 56 |57.2x57.2mm | [M 125 1mm
L 146.1mm
I
S 116.7mm
60 |60x60mm M 137.6mm
L 154.6mm
ltem IM |Motor |
Series l Al

[Artificial intelligence |

Avutonics A7
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Ai-M-B Series

(m] Specifications

O Motor
® Frame size 42mm

Model

Ai-M-42SA-B

Ai-M-42MA-B

Ai-M-42LA-B

Max. holding torque™’

2.55kgf-cm (0.25N-m)

4.08kgf-cm (0.4N-m)

4.89kgf-cm (0.48N-m)

Rotor moment of inertia

35g-cm? (35%107kg-m?)

54g-cm? (54%107kg-m?)

77g-cm? (77%107kg-m?)

Rated current

1.7A/Phase

Resistance 1.7Q/Phase +10% 1.85Q/Phase +10% 2.1Q/Phase +10%
Inductance 1.9mH/Phase +20% 3.5mH/Phase +20% 4.4mH/Phase +20%
Weight™? Approx. 0.77kg (approx. 0.67kg) Approx. 0.83kg (approx. 0.73kg) Approx. 0.90kg (approx. 0.80kg)

® Frame size 56mm

Model

Ai-M-56SA-B

Ai-M-56MA-B

Ai-M-56LA-B

Max. holding torque™’

6.12kgf-cm (0.6N-m)

12.24kgf-cm (1.2N-m)

20.39kgf-cm (2.0N-m)

Rotor moment of inertia

140g-cm? (140x107kg-m?)

280g-cm? (280x107kg-m?)

480g-cm? (480%107kg-m?)

Rated current

3.5A/Phase

Resistance 0.55Q/Phase +10% 0.57Q/Phase +10% 0.93Q/Phase +10%
Inductance 1.05mH/Phase +20% 1.8mH/Phase +20% 3.7mH/Phase +20%
Weight™? Approx. 1.30kg (approx. 1.15kg) Approx. 1.52kg (approx. 1.38kg) Approx. 1.90kg (approx. 1.75kg)

o Frame size 60mm

Model

Ai-M-60SA-B

Ai-M-60MA-B

Ai-M-60LA-B

Max. holding torque™’

11.22kgf-cm (1.1N-m)

22.43kgf-cm (2.2N-m)

29.57kgf-cm (2.9N-m)

Rotor moment of inertia

240g-cm” (240x107kg-m?)

490g-cm” (490x107kg-m?)

690g-cm?” (690x107kg-m?)

Rated current

3.5A/Phase

Resistance 1.0Q/Phase +10% 1.23Q/Phase +10% 1.3Q/Phase +10%
Inductance 1.5mH/Phase +20% 2.6mH/Phase +20% 3.8mH/Phase +20%
Weight™*? Approx. 1.53kg (approx. 1.36kg) Approx. 1.90kg (approx. 1.74kg) Approx. 2.23kg (approx. 2.07kg)

X 1: Max. holding torque is maintenance torque of stopping the motor when supplying the rated current (2-phase excitation) and is the
standard for comparing the performance of motors.
%2: The weight includes packaging. The weight in parenthesis is for unit only.

e Common specifications

Standard step angle

1.8°/0.9° (Full/Half step)

Motor phase

2-phase

Run method

Bipolar

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC= megger), between motor coil-case

Dielectric strength

500VAC~ 50/60Hz for 1

min between motor coil-case

Vibration

1.5mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours

Shock

Approx. max. 50G

Environment

Ambient temperature

0 to 50°C, storage: -20 to 70°C

Ambient humidity 20 to 85%RH, storage: 15 to 90%RH
Approval €3
Protection structure IP30 (IEC34-5 standard)
Stop angle error™’ +0.09°
Shaft vibration™? 0.03mm T.I.R.

Radial Movement™®

Max. 0.025mm (load 25N)

Axial Movement™*

Max. 0.01mm (load 50N)

Concentricity for shaft of setup in-low

0.05mm T.I.R.

Perpendicularity of set-up plate shaft

0.075mm T.I.R.

% 1: Specifications are for full-step angle, without load. (values may vary by load size)
X2: T.I.LR. (Total Indicator Reading)
- Indicates total quantity of dial gauge in case of 1 rotation of measuring part around the
reference point. T
X 3: Amount of radial shaft displacement when adding a radial load (25N) to the tip of the motor shaft. - !
X4: Amount of axial shaft displacement when adding a axial load (50N) to the shaft. |
X Environment resistance is rated at no freezing or condensation. L[—
—
: 1]
L| 0075 |A I
[+ o075 | L =
A
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Built-in Brake Type 2-Phase Closed-Loop Stepper Motor

(m] Specifications

@ Brake SENSORS
Frame size 42mm Frame size 56mm Frame size 60mm
Rated excitation voltage™' [24VDC= +10%
Rated excitation current  |0.208A 0.275A R UMENTS
Static friction torque Min. 1.8kgf-cm Min. 8.0kgf-cm
Rotation part inertia 6g-cm’ 19g-cm’
Insulation class B type (130C) CONTROLLERS
B type brake Power on: brake is released, power off: brake is operating
Operating time Max. 25ms Max. 30ms MOTION DEVICES
Releasing time Max. 10ms Max. 20ms
X 1: Driver reduces power voltage from 24VDC= to 11.5VDC= and control the motor to reduce heat generation in the brake which is con-
nected with the motor. SOFTWARE
O Encoder
ltem Incremental rotary encoder
Resolution 10,000PPR (2,500PPRx4-multiply)
Output phase A, A B, B, Z, Zphase
Output duty rate % t} (T=1 cycle of A phase)

Phase difference of output |Output between A and B phase: } + % (T=1 cycle of A phase)

(A)

Ele_c_trice-al Control Line driver * [Low] - Load current: max. 20mA, residual voltage: max. 0.5VDC= g::::g}g;;em
specification output output « [High] - Load current: max. -20mA, output voltage: min. 2.5VDC=
Response time (rise, fall) |Max. 0.5us (cable length: 2m, | sink = 20mA) (SE:Lpper Motors
Max. response frequency |300kHz
Power supply 5VDC= +5% (ripple P-P: max. 5%) ©
Current consumption Max. 50mA (disconnection of the load) repper Motor

(D)

(@] Encoder Control Output Diagram

Controllers

Line driver output
Rotary encoder circuit Load connection

+V

Main O A phase output +
circuit Q - T
‘ A phase output

L ov

O

X All output circuits of A, A, B, B, Z, Z phase are the same.

(m] Encoder Output Waveforms

T '
(H] ‘
A phase L |
LT T 3
Aphase [ 3 2%2 3
P IL] w

PTLT i

H] i 1%3

B ph
phase |

[L]

A L
B phase [H] I—,

Z phase [['I-_i]] |

B (H] : :
Zphase p [ |

= Clockwise (CW) XT=1 cycle of A, B phase
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Ai-M-B Series

(=] Dimensions

. unit: mm
O Frame size 42mm ( )
142 20* L+68.4*
031%2 | 4-M3x0.5 s 1.8 L
DP 4 0|0 102
. Q< (15 l m— H
C;QIIO‘ [ |
Q Model L
= = Ai-M-42SA-B 33.9
Ai-M-42MA-B 39.9
Ai-M-42LA-B 47.9
@10, 0.18m
O Frame size 56mm
[57.15 20.6*' L+68.8*2
[147.14* 405" = |16 L
in :
~ i
] . 15102 i il'i_:
E.- e
0|0
s ® = Model L
, i Ai-M-56SA-B 43.3
: . Ai-M-56MA-B 56.3
Ai-M-56LA-B 77.3
@1.5%2-wire
0.23m
@10, 0.18m
160 20.6*' L+68.8%2
4-5"%° _ |16 L
R
N~ ! —
8 - 15:(!2 =
.5 =
2 8 i
S . 2 Model L
{ ] Ai-M-80SA-B 47.9
Ai-M-60MA-B 68.8
Ai-M-60LA-B 85.8

% 210, 0.18m

(m] Connection Diagram

Autonics 2-phase closed-loop stepper motors take bipolar wiring methods.
The wiring colors for each phase and lead-wire are as the followings:

Red/Black(A) Yellow/Black(B)

Blue/Black(A) White/Black(B)
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Built-in Brake Type 2-Phase Closed-Loop Stepper Motor

(m] Motor Characteristics

O Frame size 42mm O Frame size 56mm SENSORS
Torque [kgf-cm] Torque [kgf-cm]
6 T 25 T
! L ! FIELD
5 | ,/_1,_’ \\ i — INSTRUMENTS
i / FAi-M- -
Ai-M-42LA-B Jemmemb- 1 --w-\ 20PA-M S?LA
4 AI-M-42MA-B—=—= N ! \ CONTROLLERS
T \ 15 ! TTITIN
| 1 . 7 p-—— ~
31A-M-425A-B = NN A-M-SMAB L1 L1l N o
- N, 10 : ’ N MOTION DEVICES
2 Ai-M-56SA-B —~ AN
N e
1 \\Q SOFTWARE
0 0
10 100 1000 10 100 1000
Speed [rpm] Speed [rpm]
O Frame size 60mm
Torque [kgf-cm]
30 T T T T TTTT T T T T TTT T
Ai-M-60LA-B 1
i I
25 + + +
I ! : :T"_.‘_\ glf)sed Loop
Ai-M-60MA-B i1 P~ DN Stepper System
20" ==tf==p=ka e <
|
| N ®
15 + \‘ Stepper Motors
! ! P S .|
Ai-M-60SA-B - N —
10[—= : M ©
1 11 \\ Stepper Motor
Drivers
5 ~ R,
! \ (D)
0 1 L1 I [ | I g:ﬁizgllers
10 100 1000
Speed [rpm]
(m] Motor Connectors
©O CN1: Power connector ©O CN2: Motor+Encoder connector
Pin arrangement  |Pin No. [Function Pin arrangement Pin No. Function Pin No. Function
1 24VDC— 1 GND 8 +5VDC:_
2 Encoder A 9 Encoder A
2 GND 3 Encoder B 10 Encoder B
4 Encoder Z 11 Encoder Z
5 F.G. 12 N-C
6 Motor A 13 Motor B
7 Motor A 14 Motor B
Specifications
Type Connector Conpector Housing Manufacture
terminal
CN1 Power 5559-02P 5558T — Molex
CN2 Motor+Encoder |5557-14R 5556T — Molex
X Above connectors are suitable for Ai-M-B Series.
You can use equivalent or substitute connectors.
© Cable (sold separately)
Type Model
Motor+Encoder cable Normal Moving
C1D14MB-*! C1DF14MB-[ ¥

X1: [indicates cable length (1, 2, 3, 5, 7, 10).
E.g.) C1DF14MB-10: 10m moving type, built-in brake type motor+encoder cable.
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Ai-M-B Series

(m] Motor Installation
1. Mounting direction

Motor can be mounted in any directions-facing up, facing down and side ways.

No matter which direction motors to be mounted, make sure not to apply overhung or thrust load on the shaft.

Refer to the table below for allowable shaft overhung load / thrust load.

Side ways

Overhung
load

i

—

T

D>I<1

Facing up, down

O o
| i

X1: The distance from the shaft in front (mm)

Motor si The distance from the shaft in front (mm), Allowable overhung load [kgf (N)] Allowable
otor size D=0 D=10 D=15 thrust load
Frame size 42mm 2 (20) 2.6 (25) 3.5 (34) 5.3 (52)
Frame size 56mm Under the load of
. . . . motor
Frame size 60mm 5.5 (54) 6.8 (67) 9.1 (89) 13.3 (130)

Do not apply excessive force to motor cable when mounting motors.
Do not forcibly pull or insert the cable. It may cause poor connection or disconnection of the cable by force.
In case of frequent cable movement required application, proper safety countermeasures must be ensured.

2. Mounting method

O Frame size 42mm

3 1 0.2

@
3.5

(Through hole)

31t0.2

@223

[Mounting plate]

O Frame size 56mm/60mm

47.14/50*2

&
@4.5

2 (Through hole)
E -
S @38.150°

N4 [Mounting plate] N4

47.14/50*2

13
o M4
*'8 (Tap hole)
s
S @38.1,03

@ [Mountiﬁg plate] @

Tap hole
Through hole

Spring washer

Hexagon socket

o
screw (M3) %X'

Pilot for flange

(Counter bore or
Through hole)

Hexagon socket screw (M4)

Pilot for flange
(Counter bore or
Through hole) \1
—ar

Through hole

Through hole
=

Pilot for flange "/
(Counter bore or ;’

Through hole) N

Tap hole

=

Mounting plate
(thickness: min. 4mm)

Mounting plate
(thickness: min. 5mm)

S /

Hexagon
Q ©
\ Spring

A\ 'ﬂ j Mounting plate
(thlckness min. 5mm)

Hexagon

screw (M4)

With considering heat radiation and vibration isolation, mount the motor as tight as possible against a metal panel having high thermal

conductivity such as iron or aluminum.

When mounting motors, use hexagon socket screws, hexagon nuts, spring washers and flat washers.
Refer to the table below for allowable thickness of mounting plate and using bolt.
Do not draw the wire with over strength 30N after wiring the encoder.
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Built-in Brake Type 2-Phase Closed-Loop Stepper Motor

3. Connection with load
When connecting the load, be sure of the center, tension of the belt, and parallel of the pulley.
When connecting the load such as a pulley, a belt, be sure of the allowable thrust load, radial load, and shock. SENSORS
Tighten the screw for a coupling or a pulley not to be unscrewed.
When connecting a coupling or a pulley on the motor shaft, be sure of damage of the motor shaft and the motor shaft bearing.

Do not disassemble or modify the motor shaft to connect with the load. FIELD
INSTRUMENTS

Direct load connection with coupling Load connection with pulley, belt, and wire Load connection with gear

CONTROLLERS

I e
Flexible coupling 32 JI MOTION DEVICES
Ball screw or TM screw
X Use Autonics flexible coupling = : |
(ERB Series). SOFTWARE

When connecting the load directly (ball

screw, TM screw, etc) to the motor shaft, use | The motor shaft and the load shaft should be The motor shaft and the load shaft should be

a flexible coupling as shown in the above parallel. arallel
figure. If the center of the load is not aligned |Connect the motor shaft and the line which p Ny

. . : Connect the motor shaft to the center of gear
with that of shaft, it may cause severe connects the center of two pulleys to a right

vibration, shaft damage or shorten life cycle |angle. teeth side to be interlocked.

of the shaft bearing.

(A)

Closed Loop
4. Installation condition Steppor System
Install the motor in a place that meets certain conditions specified below.
It may cause product damage if it is used out of following conditions. (8)

s ™
®lInside of the housing which is installed indoors tepper Motors

(This unit is manufactured for the purpose of attaching to equipment. Install a ventilation device.)

@Within 0 to 50°C (at non-freezing status) of ambient temperature (s‘ilppe, Motor

®Within 20 to 85%RH (at non-dew status) of ambient humidity Drivers
@The place without explosive, flammable and corrosive gas

®The place without direct ray of light (D)
®The place where dust or metal scrap does not enter into the unit o ters

@The place without contact with water, oil, or other liquid

®The place without contact with strong alkali or acidity

®The place where easy heat dissipation could be made

@®@The place without continuous vibration or severe shock

@The place with less salt content

®@The place with less electronic noise occurs by welding machine, motor, etc.

®The place where no radioactive substances and magnetic fields exist. It shall be no vacuum status as well.

(m] Troubleshooting

1. When motor does not rotate
(MCheck the connection status between controller and driver, and pulse input specifications (voltage, width).
®Check the pulse and direction signal are connected correctly.
2. When motor rotates to the opposite direction of the designated direction
®When RUN mode is 1-pulse input method, CCW input [H] is for forward, [L] is for backward.
®When RUN mode is 2-pulse input method, check CW and CCW pulse input are changed or not.
3. When motor drive is unstable
@®Check that driver and motor are connected correctly.
®@Check the driver pulse input specifications (voltage, width).
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Ai-M-B Series

(] Proper Usage

e Follow instructions in 'Proper Usage'.
Otherwise, it may cause unexpected accidents.
e Using motors at low temperature may cause reducing ball bearing's grease consistency and friction torque is increased.
Start the motor in a steady manner since motor's torque is not to be influenced.
e When power is supplied or not to the brake, the unit may occur clack sound.
e When drive the motor, supply power to electro-magnetic brake for releasing the brake.
When the brake pad is worn out, the product life cycle is shorten, the rated static friction torque is reduced.
e If wiring encoder cable, separate it from high voltage line or power cable for preventing surge and inductive noise. The cable length
should be as short as possible.
Failure to follow this instruction may result in raised cable resistance, residual voltage, and output waveform noise.
e Must connect the encoder shield cable to the F.G. terminal.
e For using motor, it is recommended to maintenance and inspection regularly.
®Unwinding bolts and connection parts for the unit installation and load connection
®@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit
@Connection error with driver
®lInconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This unit may be used in the following environments.
®Indoors (in the environment condition rated in 'Specifications')
®@Altitude max. 2,000m
®Pollution degree 2
@Installation category Il
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AiS-D Series

2-Phase Closed-Loop Stepper Motor Driver

(m] Features
® Brake operation for safe control of vertical load at power OFF and alarm occur. (built-in brake type)
® Realized the closed loop with higher cost-efficiency compared to servo motor system
® Rapid response which is advantageous for the short distance continuous operation
® Able to implement Low frequency operation in low speed area and high torque
in high speed area
® Easy to use as much as unskilled people can use with tuning unnecessary method
(Gain setting with the switch)
® Applicable to the precision equipment such as optical inspection equipment with the features of
maintaining torque in stop and having no micro vibration (hunting)
® Various resolutions
® Various alarms out
: overcurrent, overspeed, motor connection error, encoder connection error,
and etc., overall 12 types
® Frame size 20mm, 28mm, 35mm, 42mm, 56mm, 60mm motors supported

Please read “Safety Considerations” c €

in the instruction manual before using.

(m] Applications
® Filed requiring preciseness such as semiconductor equipment, 3D printer, optical inspection equipment, chip mounter,
cartesian robot, conveying equipment, and alignment stage.

(m] Ordering Information

A J[s)-[o-[4z)[L] &)

Brake No mark |Standard type
B* Built-in brake type
Encod luti A*? 4,000PPR(1,000PPRx*4-multiply)
ncoder resolution B 16,000PPR(4,000PPRx4-multiply)
A** 10,000PPR (2,500PPRx*4-multiply)
Motor length
1
Standard type |Built-in brake type
M 41.2mm —_
—20 [20x20mm
L 53.1mm —_
I
S 46mm —
128 [28x28mm M 59mm —
L 65mm o
I
S 41.5mm —
135 [35%35mm M 52mm —
Motor frame size L 68.5mm —
1
S 67.5mm 102.3mm
142 (42x42mm M 73.5mm 108.3mm
L 81.5mm 116.3mm
I
S 77.3mm 112.1mm
—156 |57.2x57.2mm M 90.3mm 125.1mm
L 111.3mm 146.1mm
T
S 81.9mm 116.7mm
—160 {60x60mm M 102.8mm 137.6mm
L 119.8mm 154.6mm
It
em {D |Driver |
Category {S |Standard |
Series [Ai [Artificial intelligence |

% 1: Built-in brake type is only for frame size 42, 56, 60mm motors.
% 2: Encoder resolution for frame size 20mm motors.

Microstep control for AiS driver, it controls up to 10,000PPR.
% 3: Encoder resolution for frame size 28, 35mm motors.
%4: Encoder resolution for frame size 42, 56, 60mm motors.
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AiS-D Series

(m] Specifications

uso- [uso- [usolusolusolusolusoluso Ko0 Eo0 IS0 RSO IS0 IS D SO0 TS
20MA  [20LA  |28SB (28MB |28LB (35SB |35MB |35LB 0 0 0 O O O 0O O O
Power supply 24VDC=
Allowable voltage range 90 to 110% of the rated voltage
5 Standard Max. 10W Max. |Max. |Max. |[Max. |Max. [Max. |Max. [Max. |Max.
2 |sToP*! typg . 7W |7.5W [8W [9.5W [10W |11W [12W [13W [14W
g Builtin | __ Max. 16W |VM2% IMax. 23W |Max. 25W |Max. 26W
2 brake type 17W
8 _|Standard 1y« 50w Max. 60W
g |Max. duringltype Max. 60W Max. 120W Max. 240W
3 |operation™ |Built-in
a brake type|
Max. RUN current™® 0.6A/Phase |1.0A/Phase |1.2A/Phase 1.7A/Phase 3.5A/Phase
STOP current 25% or 50% of max. RUN current (factory default: 50%)
Rotation speed 0 to 3,000rpm
500 (factory
default), 1000,
Resolution 1600, 2)000, gggéfzcéggy gggaou'gaggog'zggoo’ 500 (factory default), 1000, 1600, 2000, 3200, 3600,
3600, 4000, 1000’0 160EJOPPR’ ' ’ 5000, 6400, 7200, 10000PPR
5000, 6400, ’
7200, 10000PPR
Speed filter 0 (disable), 2, 4, 6, 8, 10, 20, 40, 60 (factory default), 80, 100, 120, 140, 160, 180, 200ms
Position control gain (P Gain, | Gain)=(1, 1), (2, 1), (3, 1), (4, 1), (5, 1), (6, 1), (1, 2), (2, 2), (3, 2), (4, 2), (5, 2), (1, 3), (2, 3), (3, 3), (4, 3), (5,3)
In-Position Within the range of Fast response: 0 to 7 or Accurate response: 0 to 7

Pulse input method

1-pulse or 2-pulse input (factory default) method

Motor rotation direction

CW (factory default), CCW

Status indicator

e Alarm indicator: red LED
e Servo On/Off indicator: orange LED

e Power/Warning indicator: green LED
e In-position indicator: yellow LED

Input signal RUN pulse, servo On/Off, alarm reset (photocoupler input)
e In-position, alarm out (photocoupler output),
e In-position, alarm out (photocoupler output), © Encoder signal (A, A, B, B, Z, Z phase, corresponding to
Output signal e Encoder signal (A, A, B, B, Z, Z phase, 26C31) (line driver output),
corresponding to 26C31) (line driver output), e Brake (built-in brake type) (at supplying moment:
24VDC== for 0.2 sec, in normal status: 11.5VDC= +10%)
e CW, CCW
. input pulse
frequency e CW, CCW
@ duty 50% : input pulse frequency duty o CW, CCW: input pulse frequency duty 50%,
@ §|Pulse width (min. 2ps), 50% (min. 1.25ps), e Serve On/Off: min. 1ms,
g_'g e Serve On/Off |e Serve On/Off: min. 1ms, e Alarm reset: min. 20ms
5 & :min. 1ms, e Alarm reset: min. 20ms
23 e Alarm reset
=& : min. 20ms
Rising/Falling time CW, CCW: max. 0.5us
Pulse input voltage o CW, CCW - [H]: 4-8VDC=, [L]: 0-0.5VDC= e Servo On/Off, alarm reset - [H]: 24VDC=, [L]: 0-0.5VDC=
Max. input pulse freq.**|CW, CCW: 500kHz

Input resistance
Insulation resistance
Dielectric strength
Vibration

Shock

220Q (CW, CCW), 10kQ (servo On/Off, alarm reset)

Over 100MQ (at 500VDC= megger)

1,000VAC~ 60Hz for 1 min

1.5mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
300m/s” (approx. 30G) in each X, Y, Z direction for 3 times

0 to 50°C, storage: -10 to 60°C (standard type),
-20 to 70°C (built-in brake type)

Ambient temp. [0 to 50°C, storage: -20 to 70°C

Environment

Ambient humi. |35 to 85%RH, storage: 10 to 90%RH

Approval (€3

Protection structure IP20 (IEC standard)

Weight™® Approx. 400g (approx. 290g)

X 1: Based on the ambient temperature 25°C, ambient humidity 55%RH, and STOP current 50%.

X2: Max. power consumption during operation. When changing the load rapidly, instantaneous peak current may increase.

The capacity of power supply should be over 1.5 to 2 times of max. power consumption.

: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also.

X4: Max. input pulse frequency is max. frequency to be input and is not the same as max. pull-out frequency or max. slewing frequency.
X5: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

X3
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2-Phase Closed-Loop Stepper Motor Driver

(m] Configuration Diagram Pulse signal
Jure
SENSORS
o) 1/0 cable (sold separately)
EEIER Stetrttingts of FELD JMENTS
start, stop, - =
_| 3 rotation  power § u.
direction, __H | Flexible coupling CONTROLLERS
PLC etc. 1 B ERB Series (sold separately)
> -- External I/O
— Rated MOTION DEVICES
current
. - +
o 9 (Mofiglr? cso(:tlre:"er) PtI)wer MTts%rldEsnec:a(::eﬁ)a/;)le SOFTWARE
AiS-D Series
PC & atMotion (Motor driver)
Positioning completion signal/ Ai-M, Ai-M-B Series
Warning signal (Motor)
Encoder feedback signal 11T (A)
Closed Loop
Stepper System
(m] Dimensions ®
(unit' mm) Stepper Motors
150 '
) g -
lepper Motor
144 Drivers
T L f\:’;tion
g N — y) g Controllers
U > @ [ Gainge Y Waeoidion) ) b=
= [am &
] [am sl
5 =] <
5 =] (a5l
-] [am &
D (e 5
5 m-] (e ni
P =] [e=s
N~ n o) [am ni
§ ] am
5 =] [ == ui
5 =) et <
=} (=" <
©) A L".i
F 13 =
144
134 N 2-R3 34 87.5 o
- == 15 LG
o [Tl T=Te]] ie, = )
o elEemEEeeE) [0 T O!@%L‘@‘ﬁ% i o 0| & S
VBe PWR botor \— Encoder —/ Signal(1/0) === | A L
[ ] A § T / A
(w] Driver Status Indicators
Status indicator|LED color |Function Descriptions
Power indicator Turns ON when the unit operates normally after supplying power
PWR Green — - ——
Warning indicator Flashes when over load status is maintained
- When alarm occurs, it flashes in various ways depending on the situation.
AL Red Alarm indicator Refer to =] Control Input/Output — O Output — 2. Alarm/Warning'
INP. Yellow In-Position indicator Turns ON when motor is placed at command position after positioning input.
SERVO Orange Servo On/Off indicator Turns ON when servo is operating, turns OFF when servo is not operating.
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AiS-D Series

(m] Driver Unit Descriptions _ y
Speed filter/position control
gain setting switch (SW1)

Power Motor+Encoder Resolution setting In-Position setting
connector (CN1) connector (CN2) 1/0O connector (CN3) switch (SW2) switch (SW3)
| |
'_T'_”ﬂ sl/dn Res. WS
o |[E|=Ielee e o 1) ;% o ﬁ
® ey © ) o5 %%
VY PWR Motor \— Encoder —/ Signal(1/0) SERVO [P, PRS-
) Servo On/Off L !
Mounting indicator (orange) In-Position Mounting
hole indicator (yellow) hole

Alarm indicator (red)

”:, {} U U@g U U ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ Power/Warning indicator (green)

Function selection | -
DIP switch (SW4) [ 1

(w] Driver Setting

© SW1: Speed filter setting switch or position control gain setting switch

-SW1 shifts its mode between the speed filter setting or the position control gain setting, depending on 4th pin in SW4 as follows.
-Modified setting values are not applied in the running status, and the values will be applied after motor stopped.

4th pin in SW4 Setting

OFF Speed filter

ON Position control gain

® Speed filter setting

-Speed filter decides operation responsiveness of the motor to input pulse.

-Set the delay time between the position of input pulse and the position of

motor to prevent load changing or disturbance with soft operation function.

XIf the setting value is too high, the synchronous response by command is decreased.

<Graph for input speed and motor response>

Setting switch Setting Delay time |Setting Delay time A
0 Disable 8% 60ms Position Input pulse s
= 1 2ms 9 80ms position J
&8 1 ‘9‘1@ 2 4ms A 100ms .7 Motor position
7
: g 3 6ms B 120ms " Delay time
A 2 4 8ms C 140ms e
I ES ’
- 5 10ms D 160ms L’
SF/Gain g 20ms E 180ms g
7 40ms F 200ms = >
¥1: Factory default Time

e Position control gain setting

-Position control gain decides responsiveness of the motor to position command.

-Gain setting in motor stationary state, depending on load of motor, realizes rapid positioning and stabilized performance.
-P_Gain: Adjust vibration in running drive.

-1_Gain: Adjust vibration in accelerating/decelerating drive.

Gai Gai
Setting switch Setting Al Setting aln
P | P |
0 1 1 8 (factory default) | 3 2
Tto 1 2 1 9 4 2
©
@ ‘1@ 2 3 1 A 5 2
< o 3 4 1 B 1 3
HANZA I 5 1 C 2 3
L0323
- 5 6 1 D 3 3
S.F./Gain Py 1 2 E 2 3
7 2 2 F 5 3
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2-Phase Closed-Loop Stepper Motor Driver

© SW2: Resolution setting switch

-Set the resolution of driver.
-Refer to the table below for the number of pulses per 1 rotation by resolution. SENSORS
-Modified setting values are not applied in the running status, and the values will be applied after motor stopped.
Setting switch Setting Frame size 20mm Frame size 28/35mm Frame size 42/56/60mm FELD
Pulse/Revolution |Resolution Pulse/Revolution |Resolution Pulse/Revolution |Resolution INSTRUMENTS
0 (factory default) 500 2.5 500 2.5 500 2.5
1 1000 5 1000 5 1000 5
CONTROLLERS
5 2 1600 8 1600 8 1600 8
A E 2000 10 2000 10 2000 10
: @ . 4 3600 18 3600 18 3200 16 MOTION DEVICES
e’ 5 4000 20 5000 25 3600 18
6 5000 25 6400 32 5000 25
RES. 7 6400 32 7200 36 6400 32 SOFTWARE
8 7200 36 10000 50 7200 36
9 10000 50 16000 80 10000 50

© SWa3: In-Position setting swtich

-After position command pulse has finished, if the gap between target position and real position is under In-Position setting value,
positioning completion pulse is output.

-Modified setting values are not applied in the running status, and the values will be applied after motor stopped.

Fast response Accurate response *)
Setting switch Closed Loop
¢ Setting Value Setting Value Stepper System
0 (factory default) | 0 8 0 Position A
189 1 +1 9 +1 : v: - (SE:Lpper Motors
lob 463 2 2 A 2 Com?’r]and
< I 3 +3 B +3 position ©
m‘-“ @0 4 14 C +4 In-Position g'r?fe"fs' Hoter
‘o3 5 +5 D 45 (fast response] | Time —
INP. In-Position )
6 +6 E 6 (accurate response) - Time L\:Ilotion"
7 +7 F +7 Delay time: 50ms ontrollers

© SW4: Function selection DIP switch

-Set rotation direction, pulse input method, STOP current, SW1 setting, and test mode.

Setting switch No. |[Name Function (S)V,\\’l'mh position OFF (factory default)
1" IDIR Rotation direction |CCW [
l 2%1 1P/2P Pulse input method |1-pulse input method 2-pulse input method
ONEEHEE 3" |c.D. STOP current 25% of max. RUN current [50% of max. RUN current
123 45| (4 [SW1Mode [SW1 setting Position control gain Speed filter
5*° [Reserved |[Test mode Test mode Normal mode

3 1: When motor runs or stops, modified setting values will be applied immediately.
X 2: Modified setting values are not applied in the running status, and the values will be applied after motor stopped.
% 3: Set to OFF when using the device. It is only for the operation test in manufacturing process.

o Pulse input method

A. 1-pulse input method B. 2-pulse input method
CW: rotation operation signal input CW: forward rotation signal input
CCW: rotation direction signal input CCW: reverse rotation signal input

([H]: forward rotation, [L]: reverse rotation)

ow M cw M

M= ' : : ! : O : :
[H] ! 1 i | A | [H) 1 i !
ccw H . I I | ! ! ! I
L | | | | | 1 ' cew L : : | i !
: ' ] : : 1 i [ : :
Rotatio_n_ angle Rotation angle
position cwW «— | —» CCw position CW «— | —» CCW

X[H]: photocoupler ON (voltage of both ends 4-8VDC=)  [L]: photocoupler OFF (voltage of both ends 0-0.5VDC==)

© STOP current

-In order to decrease motor heat and current consumption at motor stopping moment (in case there is no input during the time of the double
width of last input pulse), set the stop current supplied to the motor phase.
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AiS-D Series

(m] Control Input/Output

Inner signal of all input/output consists of photocoupler.
ON, [H]: photocoupler power ON / OFF, [L]: photocoupler power OFF.
X Brake operation is only for built-in brake type.

© Input
1. Position command pulse

- Pulse input is selectable from 1-pulse input method and 2-pulse input method. (Refer to 'O SW4: Function selection DIP switch'.)
- When using extending cable, it is recommended to connect Common mode choke coil (2mH) to the CW, CCW terminal in series connection.

2. Servo On/Off
-Servo On/Off signal maintains over 1ms as [H]: Regarded as Servo Off signal and phase current is cut to release torque.

The Servo On indicator, the In-Position output and indicator turns OFF. Brake operates.
-Servo On/Off signal maintains over 1ms as [L]: Regarded as Servo On signal and phase current is supplied to gain torque.

The Servo On indicator, the In-Position output and indicator turns ON. Brake is released.
X Use this function after stopping the motor.
X Refer to '4. Example of input circuit connection'.

3. Alarm Reset

-This signal is for clearing the alarm.

-Alarm reset signal maintains over 20ms as [H]: Alarm is cleared, the alarm indicator and alarm output turns OFF,
and the driver returns to normal status. Brake is released.

XIf the causes of the alarm are not removed, driver may not be returned to the normal status even with alarm reset.

X Refer to '4. Example of input circuit connection'.

4. Example of input circuit connection

e Input pulse (CW, CCW)

-It is recommended to use 5VDC= at V. and short the R,.

-In case V. is over 5VDC=, calculate R, value using following formula and use V. below 30VDC%R =
-In case V¢ is 12, 24VDC=, refer to the table below for R.

VCC RL

12VDC= |680Q (min. 0.25W)
24VDC= |1.8kQ (min. 0.5W)

Vee2.17V

001A 2200

A. Pull-Up B. Pull-Down
VCC VCG
T~ "
X
2200 R,
Driver
C. Circuit with NPN (not-reversed) D. Circuit with PNP (reversed)

Driver

Driver

e External input (Servo On/Off, Alarm Reset)

A. Pull-Up B. Pull-Down
+24VDC= +24VDC=
10kQ 10kQ
 JEe
. Driver 47 \IJ Driver
C. Circuit with NPN (not-reversed) D. Circuit with PNP (reversed)
+24VDC= +24VDC=
10kQ £
+ B
c 10kQ

B S \|/ Driver I:~ - . 4
%E 47 \i/ Driver
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2-Phase Closed-Loop Stepper Motor Driver

© Output

1. In-Position

-In-Position output is output condition of positioning completion signal.

-If the gap between target position and real position is under In-Position setting value after position command pulse has finished,
In-Position output turns to [H] and the In-Position indicator turns ON. FIELD

-In reverse, when the gap is over In-Position setting value, In-Position output turns to [L] and In-Position indicator turns OFF. INSTRUMENTS
-For accurate drive, check the In-Position output again and execute the next drive.
X Refer to '3. Example of output circuit connection'.

SENSORS

CONTROLLERS

2. Alarm/Warning

e Alarm
-This function stops motor to protect driver, depending on the error status such as over current or over speed.
-In case of normal status, output is [H], and in case of alarming status, output is [L].
-When supplying alarm reset, driver returns to the normal status.
X Refer to '3. Example of output circuit connection'.

° Warning SOFTWARE
- This function notices dangers with the alarm indicator prior to over load alarm.
- When turning out from the alarming condition, driver returns to the normal status automatically.

MOTION DEVICES

_Ala_rm pih qf Alarm type Descriptions el L)
indicator |flashing stop torque
1 Overcurrent error When over current flows at motor RUN element
2 Overspeed error When motor speed is over 4,000rpm
3 Position tracking error Whgp the gap _between E)osition command value and current ")
position value is over 90 o P om
4 Overload error When applying load over the rated load for over 1 sec
5 Overheat error When driver inner temperature is over 80°C ®
6 Motor connection error When motor cable connection error occurs at driver Stepper Motors
AL 7 Encoder connection error |When encoder cable connection error occurs at driver o <
(red) 8 Regenerative voltage error|When regenerative voltage is over 78V (s‘il,,pe, Motor
9 Motor misalignment When motor is in misalignment privers
10 Command pulse error When Input pulse is over 3,500rpm ©
Input ggargse S?:gfnm When Input voltage is out of 21-27VDC= +5% Contraters
n voltage Frame size .
error 42, 56, 60mm When Input voltage is out of 24VDC= +10%
12 In-Position error When position error (over 1) is kept over 3 sec, after motor stopped.
Wa_rning ps qf Warning type Descriptions el Ll )
indicator |flashing stop torque
PWR . When maximum load is kept connected over 10 sec.
(green) Overload warning (motor or driver can be overheated) * 0

X Even though warning occurs, it drives as normal status and it may cause damage by fire.
It is recommend not to use the unit during warning status.

X Depending on the alarm/warning type, it flashes for 0.4 sec interval and it turns OFF for 0.8 sec repeatedly.
< E.g. case of alarm 3 >

(1] [2] [s 1] [2] [5]

0.4 sec 0.8 sec
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AiS-D Series

3. Example of output circuit connection
-It is recommend to use below 50VDC= at V..
Use the R, for I (collector current of secondary detector) of photocoupler inside the driver to be within 25mA following the below formula.
o Vee0.3V-Ve . o _ V0.3V
XA: R = 0 025A 10Q XB, C:R= 0 025A 10Q
(Ve is LED forward voltage of primary photocoupler.)

A. Circuit with photocoupler

Controller ] Vee Driver

B. Circuit with pull up (reversed) C. Circuit with pull down (not-reversed)
Vee .
10Q Driver
+
A
o _
R I—l_l
4. Encoder output waveforms
O Frame size 20, 28, 35mm O Frame size 42, 56, 60mm
T ‘ T :
A phase “:] ‘ A phase g
(L] T, ! m—-:= 1t ;
S : —+— i
_ H] . 273 ; _ [H ——. 274 ;
Aphase | M— I s R R E
phase i | | : A phase L .
AV T,T
H 472 : ; H 478 i
B phase [[L} :I B phase [[L} :—] ;

B phase

N — I
Z phase i ; T,T! Z phase i ! T :
_ 8 : B H] ; :
Zphase 1] | ] | Zehase ;n [ 1

—> Clockwise (CW) XT=1 cycle of A, B phase — Clockwise (CW) XT=1 cycle of A, B phase

%It is recommended to use Line driver output (corresponding to 26C32) at RECEIVER end of encoder output and terminating resisters
(100-150Q) in parallel at both ends of each phase (A, A, B, B, Z, Z, corresponding to 26C31).

5. Brake output
-In order to reduce heat in the brake, connected to the motor, the driver outputs DC power to turn off the brake.
Power
Driver 24VDC==-
power  QVDC==

-When supplying power to the driver after connecting the driver and brake,
the rated excitation voltage is supplied and the brake power is released after
approx. 1 sec.

Then after approx. 0.2 sec, the excitation voltage is decreased to 11.5VDC=
and the released brake power is maintained.

XWhile power is supplied to the driver, the brake is kept turning on,

except in the Servo On status.

1sec ‘ ‘ 0.2 sec Time
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2-Phase Closed-Loop Stepper Motor Driver

(w] Driver Connectors
© Connector function SENSORS

e CN1: Power connector

Pin arrangement |Pin no.  |Function R UMENTS
1
2 ND —
[=]]2 °
El 1 1 24VDC= CONTROLLERS
o CN2: Motor+Encoder Connector MOTION DEVICES
Pin arrangement Pin no. Function Pin no. Function
1 GND 8 +5VDC= SOFTWARE
14 13 e 9 8 2 Encoder A 9 Encoder A
3 Encoder B 10 Encoder B
ofjojojojjojo|o —
UU U 4 Encoder Z 11 Encoder Z
BUEEIC G El N FG. 12 N-C
7 6 eeeeenes 2 1 6 Motor A 13 Motor B
7 Motor A 14 Motor B
(A)
e CN3: /O connector Stomper Symem
Pin arrangement Pin no. gLy Function Pin no i Function
’ Qutput i QOutput (SE:)
lepper Motors
1 Input CW+ 1" Output In-Position+
2 Input CW- 12 Output In-Position- ©
3 Input CCW+ 13 Output Brake+ repper Motor
0 ... 1 4 Input CCW- 14 Output Brake- I
'e) 'e) 5 Input Servo On/Off+ 15 Output Encoder é ﬁo’tion
6 Input Servo On/Off- 16 Output Encoder A Controllers
20 ... 1 7 Output Alarm Out+ 17 Output Encoder B
8 Output Alarm Out- 18 Output Encoder B
9 Input Alarm Reset+ 19 Output Encoder Z
10 Input Alarm Reset- 20 Output Encoder Z
© Connector specifications
Specifications
Type = = Manufacture
Connector Connector terminal Housing
CN1 Driver 0039301020 — — Molex
Power CHD1140-02 CTD1140 — HANLIM
Driver 35318-1420 — — Molex
CN2 F ize 20, 28, 35 5556T2
Motor+ |TTame size MM 15557-14R — Molex
Encoder |Frame size 42, 56, 60mm 5556T
Driver 10220-52A2 PL — — 3M
CN3 10120-3000PE — 10320-52F0-008 3M
1/0 connector CJ-MP20-HP[] ;
— —_— Autonics
(sold separately)

X Above connectors are suitable for AiS-D Series. You can use equivalent or substitute connectors.
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AiS-D Series

(m] Sold Separately

O Power cable
o CJ-PW-

ol ——

X[ of model name indicates cable length (010, 020)
E.g.) CJ-PW-010: 1m power cable.

© /O cable
e CO20-MPL-R (standard: AiS TAG)

Pin [Function Cable |Dot line color- |Pin |Function Cable (Dot line color-

no. |(name tag) color [numbers no. |(name tag) color [numbers

1 CW+ Black-1 11 |In-Position+ Black-1

2 CW- Red-1 12 |In-Position- Red-1

3 CCW+ Black-2 13 |Brake+ Black-2

4 CCW- Red-2 14 |Brake- Red-2
1234567891

5 Servo On/Off+ Black-3 15 |Encoder A+ . Black-3

Yellow White

6 Servo On/Off- Red-3 16 |Encoder A- Red-3
11213 14 15 16 17 18 19 20

7 Alarm Out+ Black-4 17 |Encoder B+ Black-4

8 Alarm Out- Red-4 18 |Encoder B- Red-4

9 Alarm Reset+ Black-5 19 |Encoder Z+ Black-5

10 |Alarm Reset- Red-5 20 |Encoder Z- Red-5

X[ of model name indicates cable length (010, 020, 030, 050, 070, 100, 150, 200)
E.g.) CO20-MP070-R: 7m I/O cable.

O Motor+Encoder cable
e Normal: C1D14M(B)-L ], Moving: C1DF14M(B)-[ |

X[ of model name indicates cable length (1, 2, 3, 5, 7, 10)
E.g.) C1DF14MB-10: 10m moving type, built-in brake type motor+encoder cable.

|
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2-Phase Closed-Loop Stepper Motor Driver

(m] Connection for Motor and Driver

Cwo

CW

CCwo

CCw

Servo On/Offo

Servo On/Of6

Alarm Outo

Alarm Oub

Alarm Reset®

Alarm Rese¢

In-Positiono

In-Positior®

N-C / Brake+8

N-C / Brake-8

Encoder &

Encoder &

Encoder B

Encoder B

Encoder @

Encoder &

CN3
1\
Y AN
e 220Q I . ol
——+
S ———. .
Y WS AN
o 2200 <D
—
e 10kQ
R eeeeen,
'y y_«j;
6 1 el .
100

10

10kQ

»l
L}
&

12

CN2

Motor

Encoder

X 1: Corresponding pins are only in built-in brake type.
X The Connection diagram is base on built-in brake type.

Avutonics

XIndex
O+ Input
[ Output

[ kNcC

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

SOFTWARE

(A)

Closed Loop
Stepper System

(B)
Stepper Motors

©)
Stepper Motor
Drivers

(D)
Motion
Controllers
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AiS-D Series

(m] Troubleshooting

1. When motor does not rotate
@®Check the connection status between controller and driver, and pulse input specifications (voltage, width).
®@Check the pulse and direction signal are connected correctly.

2. When motor rotates to the opposite direction of the designated direction
®When RUN mode is 1-pulse input method, CCW input [H] is for forward, [L] is for backward.
®When RUN mode is 2-pulse input method, check CW and CCW pulse input are changed or not.

3. When motor drive is unstable
®Check that driver and motor are connected correctly.
®@Check the driver pulse input specifications (voltage, width).

(] Proper Usage

e Follow instructions in 'Proper Usage'. Otherwise, it may cause unexpected accidents.
e 24V/DC== power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.
e Re-supply power after min. 1 sec from disconnected power.
e Do not input CW, CCW signal at the same time in 2-pulse input method.
e When the signal input voltage is exceeded the rated voltage, connect additional resistance at the outside.
o Use twisted pair (over 0.2mm?) for the signal cable which should be shorter than 2m.
e The thickness of cable should be same or thicker than the motor cable's when extending the motor cable.
o Keep the distance between power cable and signal cable more than 10cm.
e Motor vibration and noise can occur in specific frequency period.
®Change motor installation method or attach the damper.
@Use the unit out of the dedicated frequency range when vibration and noise occurs due to changing motor RUN speed.
e For using motor, it is recommended to maintenance and inspection regularly.
®Unwinding bolts and connection parts for the unit installation and load connection
@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit
@Connection error with motor
®lnconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This product does not prepare protection function for a motor.
e This unit may be used in the following environments.
®Indoors (in the environment condition rated in 'Specifications')
®@Altitude max. 2,000m
®Pollution degree 2
@Installation category Il

|
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AiC-D Series

Controller Integrated 2-Phase Closed-Loop Stepper Motor Driver

(w] Features sensoRs
® Brake operation for safe control of vertical load at power OFF and alarm occur. (built-in brake type)
® Motor driver and controller integral type FIELD

® Competitive price compared to the servo motor and closed-loop function and fast response INSTRUMENTS

for short-distance continuous drive
® Controllable maximum 31 axis with RS485 communication
® Realizing a wide variety of operation up to 256 steps using 14 control commands combination
® 4 type of operation mode: jog mode, continuous mode, index mode, program mode
® Improved user convenience with providing 50 1/O pins
® C language library provided (32-bit, 64-bit)
® Dedicated Windows program (atMotion) provided
® Responding rapidly and maintaining torque in stop without hunting
® Easy to use without tuning (various gain settings via programming)
® Applicable to the precision equipment such as optical inspection equipment with the features of
maintaining torque in stop and having no micro vibration (hunting)
® Containing 10-level resolutions (electric gear)
® Various alarms out
: overcurrent, overspeed, overheat, motor connection error, encoder connection error,
and etc., overall 17 types
® Frame size 20mm, 28mm, 35mm, 42mm, 56mm, 60mm motors supported

CONTROLLERS

MOTION DEVICES

SOFTWARE

(A)

- - Closed Loop
Please read “Safety Considerations” Stepper System
in the instruction manual before using.

(8)
Stepper Motors

(m] Applications

® Filed requiring preciseness such as semiconductor equipment, 3D printer, optical inspection equipment, chip mounter, cartesian robot, ‘s‘ilppe,mmr
conveying equipment, and alignment stage. Drivers
()
Motion
IE‘ Manual Controllers

For the detail information and instructions, please refer to user manual, user manual for communication manual and library manual
and be sure to follow cautions written in the technical descriptions (catalog, website).
Visit our website (www.autonics.com) to download manuals.

(m] Software (atMotion)

® atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.
® atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple devices.
® Visit our website (www.autonics.com) to download the user manual and software.

< Computer specification for using software> < atMotion screen >

Iltem Minimum requirements
s IBM PC compatible computer with Intel Pentium [l

ystem or above
Operations Microsoft Windows 98/NT/XP/Vista/7/8/10
Memory 256MB+
Hard disk 1GB+ of available hard disk space
VGA Resolution: 1024x768 or higher
Others RS-232 serial port (9-pin), USB port
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AiC-D Series

(@] Ordering Information

are)-o)- (] ] [a)-

Brake No mark |Standard type
B* Built-in brake type
Encod uti A2 4,000PPR(1,000PPRx4-multiply)
ncoder resolution B 16,000PPR(4,000PPRx4-multiply)
A 10,000PPR(2,500PPRx4-multiply)
Motor length
]
Standard type |Built-in brake type
M 41.2mm -
20 |20%20
— Heomm L 53.1mm _
T
S 46mm -
28 |28%28mm M 59mm -
] L 65mm -
I
S 41.5mm -
35 [35%x35mm M 52mm -
] L 68.5mm -
Motor frame size S : 67.5mm 102.3mm
42 |42x42mm M 73.5mm 108.3mm
] L 81.5mm 116.3mm
I
S 77.3mm 112.1mm
56 [57.2x57.2mm M 90.3mm 125.1mm
1 L 111.3mm 146.1mm
T
S 81.9mm 116.7mm
60 [60x60mm M 102.8mm 137.6mm
— L 119.8mm 154.6mm
ltem ID |Driver |
Category [c [Controller |
Series [Ai [Artificial intelligence |

% 1: Built-in brake type is only for frame size 42, 56, 60mm motors.

% 2: Encoder resolution for frame size 20mm motors. Microstep control for AiC driver, it controls up to 10,000PPR.
% 3: Encoder resolution for frame size 28, 35mm motors.

%4: Encoder resolution for frame size 42, 56, 60mm motors.

(@] Configuration Diagram

AiC-D Series
(Controller Integrated
Motor driver)

)4 D
/(|3 |3foo
Settings of start, stop, ) )
o)
_‘ _‘ —‘ rotation direction, etc. _ Ai-M Series
> (Motor)
PLC
[ |F— - - XTI - - External 1O A
— ] :
Rated current '
° SOM Series ER= N oo cncodore cavie S
[e]
Communication
PC & atMotion converter Lrr— - - QR - Power
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2-Phase Closed-Loop Stepper Motor Driver

(m] Specifications

- AiC-D-28SB AiC-D-35SB AiC-D-42SA(-B) |AiC-D-56SA(-B) |AiC-D-60SA(-B)
Model*' AiC-D-20MA  |AiC-D-28MB  |AIiC-D-35MB | AiC-D-42MA(-B) |AiC-D-56MA(-B) |AiC-D-60MA(-B) | |S=N°°%®
AiC-D-20LA AiC-D-28LB AiC-D-35LB AiC-D-42LA(-B) |AiC-D-56LA(-B) |AiC-D-60LA(-B)
Power supply 24VDC= FIELD
Allowable voltage range 90 to 110% of the rated voltage INSTRUMENTS
Power STOP*? . Max. 10W Max. 10W Max. 12W Max. 15W
consumption MaX- Aufing - fyyz, govy Max. 60W Max. 120W Max. 240W CONTROLLERS
operation
Max. RUN current™* 0.6A/Phase 1.0A/Phase ‘1.2A/Phase 1.7A/Phase 3.5A/Phase
STOP current™® 20 to 100% of max. RUN current (factory default: 50%) MOTION DEVICES
Rotation speed 0 to 3000rpm
500 (factory
default), 1000, SOFTWARE
Resolution™® 1600, 2)000, gggéfzcggg gggaoulgaggog,zggoo, 500 (factory default), 1000, 1600, 2000, 3200, 3600,
3600, 4000, 10006 160’00PPR; ’ ’ 5000, 6400, 7200, 10000PPR
5000, 6400, ’

7200, 10000PPR

0 (disable), 2, 4, 6, 8, 10, 20, 40, 60 (factory default), 80, 100, 120, 140, 160, 180, 200ms

(P Gain, | Gain)=(1, 1), (2, 1), (3, 1), (4, 1), (5, 1), (1, 2), (2, 2), (3, 2), (4, 2), (5, 2), (1, 3), (2, 3), (3, 3), (4, 3),
(5, 3), user setting

-2,147,483,648 to +2,147,483,647

Fast Response: O(factory default) to 7, Accurate Response: 0 to 7

Cw, CCW

e Power/Warning indicator: green LED

e Servo On/Off indicator: orange LED

[H]: 5-30VDC==, [L]: 0-2VDC=

Speed filter*®

Positioning Gain*®

Positioning range
In-Position
Motor rotation direction™®

(A)

Closed Loop
Stepper System

e Alarm indicator: red LED e In-Position indicator: yellow LED

Status indicator o RS485 DATA IN/OUT indicator: green, yellow LED

(8)
Stepper Motors

1/0 voltage level

Input Exclusive input: 20, general input: 9 (©)
110 Output e Standard type - exclusive output: 4, general output: 10 glr?‘?;eerotor
e Built-in brake type - exclusive output: 6, general output: 9
External power supply VEX(recommended: 24VDC=): 2, GEX(GND): 2 gnngﬁon
Operation mode Jog, Continuous, Index, Program mode Controllers
Index step numbers 64 stpes
Step 256 steps
ABS (move absolute position), INC (move incremental position), HOM (home search),
Program Control ICJ (jgmp input condition), IR'D' (waiting input), OP('J'(on/off of output port), OPT (on pulsg from outuput port),
function command JMP (jump), REP (start repetition), RPE (end repetition), END (end program), POS (position set), TIM (timer),
CMP (compare output)
Start Power On Program auto-start function
Home search |Power On Home Search auto-start function

Home search mode

RS485 comm. | Comm. speed™®
Multiaxial control

ID setting switch

Home, limit home, zero home, torque home

9600, 19200, 38400, 57600, 115200(factory default) bps

31-axis

16-bit rotary switch (0 to F), 1-bit DIP switch (ON/OFF)

Overcurrent, overspeed, position tracking, overload, overheat, motor connection, encoder connection,
regenerative voltage, motor misalignment, command speed, input voltage, in-position, memory,
emergency stop, program mode, index mode, home search mode

tsoftware limit, thardware limit, overload

Over 100MQ (500VDC== megger)

1,000VAC~ 60Hz for 1 min

Alarm output

Warning output
Insulation resistance
Dielectric strength

Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock 300m/s? (approx. 30G) in each X, Y, Z direction for 3 times
Envoronment Ambient temp. |0 to 50°C, storage: -10 to 60°C
Ambient humi. |35 to 85%RH, storage: 10 to 90%RH
Protection structure IP20(IEC standard)
Approval ce
Weight*® Approx 460g (approx 300g)

% 1: The model name indicates driver type. (none: standard type, B: built-in brake type)
E.g.) AiC-D-42LA-B: built-in brake type stepping motor driver.
%2: Based on the ambient temperature 25°C, ambient humidity 55%RH, and STOP current 50%.
% 3: Max. power consumption during operation. When changing the load rapidly, instantaneous peak current may increase.
The capacity of power supply should be over 1.5 to 2 times of max. power consumption.
: Run current varies depending on the input RUN frequency and max. RUN current at the moment varies also.
: Settable with the edicated program (atMotion).
: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.
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AiC-D Series

(m] Dimensions

150

A §

73

/@ guuuuuuyyyyyuuuuy

4.4

144 2R3
o 134 T
<
[} Huuu@uuu =y
NN S GocEEaE
1 sEleEEy |l e——| |# et
VOC PWR_Motor \— Encoder — Signal(/0) o B, o -4

55

(unit: mm)

87.5

I
25.5

(m] Unit Descriptions

7
|
4 [
,—l 1D Selection
— SWi
89
D @Ennnnnnn K T v] ,,,"1"?1
sfeleeerrer [e——J°| &
VDG PWR iotor \— Encoder — Signal(1/0) sdbo 1B, st
| | | B
1 2 3 4 5 6
SW2
ila] B
oN
RS485 OUT | RS465 IN )
[ 1

. Power connector (CN1: PWR)

. I/0 connector (CN3: Signal 1/0)
. Servo On/Off indicator (Servo, Orange)
. In-Position indicator (INP., Yellow)

© 0N O WN =

Avutonics

A-40

. Motor+Encoder connector (CN2: Motor / Encoder)

. Power/Alarm indicator (PWR/AL, Green/Red)

. Communication ID setting rotary switch (ID Selection SW1)
. RS485 Communication connector (CN4: RS485 OUT / RS485 IN)
. Communication ID setting/Terminating resistance setting DIP switch (SW2)
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2-Phase Closed-Loop Stepper Motor Driver

(m] Status Indicators

ﬁ\tdai?:tor Location |LED color [Function Descriptions SENSORS
Power indicator Turns ON when the unit operates normally after supplying power.
PWR Green ———— — — " — FIELD
Warning indicator Flashes when limit signal is input or overload status is maintained INSTRUMENTS
- When alarm occurs, it flashes in various ways depending on the situation.
AL Front Red Alarm indicator Refer to Tm] Control Input/Output — © Output — 3. Alarm/Warning'.
INP. Yellow In-Position indicator Turns ON when motor is placed at command position after positioning input. | |CONTROLLERS
p! p P! g Inp!
SERVO Orange Servo On/Off indicator | Turns ON when Servo is operating, turns OFF when servo is not operating.
RXD IN*' Yellow Flashes when receives data.
Right sid RS485 Data I/O displ
TXD oUTx" | VoM S8 I cen aa SP8Y Flashes when sending data. MOTION DEVICES

% 1: Although RS485 OUT is disconnected, RXD IN/TXD OUT operates normally, if RS485 IN is communicating.

SOFTWARE

(w] Driver Setting

O SW1: ID setting switch
X% Set Node ID of the driver.

(A)

X Depending on the 1 switch setting of the SW2, it is possible to connect max. 31-axis. Closed Loop
Stepper System
. . . |[ID . |ID
Setting switch | Setting[5\v> 1 oFF SW2 10N Setting[S\wa 1 oFF SW2 1 ON ©
0 Disable 16 8 8 24 Stepper Motors
o189, 1 1 (factory default) |17 9 9 25
© © 2 2 18 A 10 26 ©
© o 3 3 19 B 11 27 Stepper Motor
Cr ekl Drivers
0 4 4 20 C 12 28
ID Selection |5 5 21 D 13 29
D)
Sw1 6 6 22 E 14 30 Motion
Controllers
7 7 23 F 15 31

O SW2: ID setting/Terminating resistance DIP switch
X Set Node ID of the driver.
X Set to use terminating resistance.

No. |Function Switch position
H H @ ON OFF (factory default)
1 2 @[N] 1 ID setting ID: 16 to 31 ID: 1to0 15
Terminating resistance |Use terminating resistance (120Q) |Do not use terminating resistance
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AiC-D Series

(m] Control Input/Output

Inner signal of all input/output consists of photocoupler.
ON, [H]: photocoupler power ON

OFF, [L]: photocoupler power OFF

X Brake operation is only for built-in brake type.

O Input

1. Exclusive input (20)

3. Example of input circuit connection
-All input circuits are insulated with photocoupler, and separate external power (recommended: 24VDC=) is necessary.
-Case of using external power 24VDC= does not require R,.

-In case using external power over 24VDC==, select R, value that It (forward current of primary LED) of photocoupler to be around
2.5mA (max. 10mA).

VEX
., - _ VEX-1.25V 3 10kQ
X R= “0.00285A " 10x10°Q M
Input R, N
signal Driver
XN: Input pin number of CN3
O Output
1. Exclusive output (AiC-D: 4, AiC-D-B: 6)
Signal name Descriptions Pin no. |Signal name Descriptions Pin no.
Brake+ Brake output (24VDC=) (1 Alarm Alarm output 38
Brake- Brake output (GND) 2 Compare1 (trigger) |Comparison output1 39
In-Position Drive ending pulse 23 Compare? (trigger) |Comparison output2 40

2. In-Position

-In-Position output represents output is output of positioning completion signal.
-If the gap between target position and real position is under In-Position setting value after position command pulse has finished,

In-Position output turns ON and In-Position indicator turns ON.

-In reverse, when the gap is over In-Position setting value, In-Position output turns OFF and the In-Position indicator turns OFF.
X For accurate drive, check the In-Position output again and execute the next drive.
X Refer to '6. Example of output circuit connection'.

Signal name Descriptions Pin no. |Signal name Descriptions Pin no.
Reset Reset command 3 MDO/HMDO Operation mode designate 0 / 13
Home search mode designate O
Start Drive start command 4 MD1/HMDA1 Operation mode designate 1 / 14
Home search mode designate 1
Stop Drive stop command 5 Pause Pause 15
EMG Drive emergency stop command 6 Servo On/Off Servo On/Off 16
Step0/+Run/+Jog |Step designate 0 / +Run / +Jog 7 Home Home search 17
Step1/-Run/-Jog |Step designate 1/-Run /-Jog 8 Alarm Reset Alarm reset command 18
Step2/SSPO Step designate 2/ Start speed designate 0|9 +Limit +direction limit sensor 19
Step3/SSP1 Step designate 3 / Start speed designate 1 [10 -Limit -direction limit sensor 20
Step4/MSPO Step designate 4 / 11 ORG Home sensor 21
Max. speed designate 0
Step designate 5/ . . .
Step5/MSP1 Max. speed designate 1 12 SD Deceleration (deceleration stop) signal |22
2. General input (9)
Signal name |Descriptions Pin no.
INO to IN2 General input 0 to 2 26 to 28
IN3 to IN8 General input 3 to 8 30 to 35

Fast Response Accurate Response A
Setting Value Setting Value Position
0 (factory default) |0 8 0 I =
1 +1 9 +1 Targ-gt
2 +2 10 +2 position
2 £ o £ n-posiion I 1 I
+ + — "
= = (fast response) ] ;
: Time
5 5 13 5 In-Position ._>
6 +6 14 +6 (accurate response) - Time
7 +7 15 +7 Delay time: 50ms
A-42
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2-Phase Closed-Loop Stepper Motor Driver

(m] Control Input/Output

3. Alarm/Warning
e Alarm

-This function stops motor to protect driver, depending on the error status such as overcurrent or overspeed.
-In case of normal status, output turns ON, and in case of alarming status, output turns OFF.

-When alarm occurs, brake operates.
-When supplying alarm reset, driver returns to the normal status.
X Refer to '6. Example of output circuit connection'.

e Warning

-This function notices dangers with the alarm indicator prior to motor stop with limit signal or overload alarm.
-When turning out from the alarming condition, driver returns to the normal status automatically.

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

'Ala'rm N qf Alarm type Descriptions BT e
indicator |flashing status  |status
1 Overcurrent error When overcurrent flows at motor RUN element SOFTWARE
2 Overspeed error When motor speed is over 4,000rpm
3 Position tracking error When the gap betwee_n position f:ommand value and
current position value is over 90
4 Overload error When applying load over the rated load for over 1 sec.
5 Overheat error When driver inner temperature is over 80°C
6 Motor connection error When motor cable connection error occurs at driver
- - : Stop Release
7 Encoder connection error |When encoder cable connection error occurs at driver
AL 8 Regenerative voltage error |When regenerative voltage is over 78V )
(red) 9 Motor misalignment When motor is in mlsallgnment g::;;g}g;s"tem
10 Command speed error When command speed is over 3,500rpm
1 Input voltage error When input voltage is out of 24VDC= +10% ®
12 In-Position error When position error (over 1) is kept over 3 sec, after motor stopped Stepper Motors
13 Memory error When memory error is detected as power supplied
14 Emergency stop When emergently stopped with emergency stop command (sflpper Motor
15 Program mode error When 'END' command is not exist at the last step Drivers
16 Index mode error When _other instruction ?s used but 'INC', 'ABS' Stop Remain o
When index command is not completed due to the stop command Motion
17 Home search mode error |When failed to find home Controllers
Warning |No. of . L Motor  |Torque
indlcator flashing |/Varning type Descriptions st |status
1 + software limit When normal direction (CW) software limit is ON
2 - software limit When reverse direction (CCW) software limit is ON Stop Remain
PWR 3 + hardware limit When normal direction (CW) hardware limit is ON
(green) |4 - hardware limit When reverse direction (CCW) hardware limit is ON
. When maximum load is kept connected over 10 sec . .
5 Overload warning . Remain [Remain
(motor or driver can be overheated)
X Even though warning occurs, it drives as normal status and it may cause damage by fire.
It is recommend not to use the unit during warning status.
X Depending on alarm/warning type, it flashes 0.4 sec interval and it turns OFF for 0.8 sec repeatedly.
<In case of no. 3 alarm> T\ T| m 1 m ,T\
0.4 sec| _[ 0.8 sec
4. Comparison output (compare1, compare2)
Outputs trigger pulse on the certain interval that user has set.
Mode |Descriptions
0 Not use comparison output.
1 Comparison output turns ON when the present absolute position value is same or bigger than the set position value.
2 Comparison output turns ON when the present absolute position value is same or smaller than the set position value.
3 Trigger pulses output with the set interval and width.

X Please refer to the user manual to learn how to set.

5. General output (AiC-D: 10, AiC-D-B: 9)

e Standard type

Signal name Descriptions Pin no.
OUTO to OUT9 |General output0to 9 |41 to 50
o Built-in brake type

Signal name Descriptions Pin no.
OUTO to OUT8 |General output0to 8 |41 to 49

Avutonics
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AiC-D Series

(m] Control Input/Output

6. Example of output circuit connection VEX
-All output circuits are insulated with photocoupler. R,
-External power input is available from 5VDC= to 80VDC= Output ,

with the open collector method. signal

Select R, value that I (collector current of secondary LED)
of photocoupler to be around 10mA.

X R= VEX-0.7V & Driver

0.01A GEX % N: Output pin number of CN3

7. Brake output
-In order to reduce heat in the brake, connected to the motor, the driver outputs DC power to turn off the brake.
Power

Driver 24VDC==+
power  QVDC==

1 sec J \_0.2 sec Time

-When supplying power to the driver after connecting the driver and brake, the rated excitation voltage is supplied and the brake power is
released after approx. 1 sec.

Then after approx. 0.2 sec, the excitation voltage is decreased to 11.5VDC= and the released brake power is maintained.

X While power is supplied to the driver, the brake is kept turning on, except in the Servo On status.

(m] Communication Output

It is for parameter setting and monitoring via external devices (PC, PLC, etc.).

O Interface

Comm. protocol Modbus RTU Comm. speed 9600, 19200, 38400, 57600, 115200 bps
Connection type RS485 Comm. response wait time |5 to 99ms

Application standard |Compliance with EIA RS485 |Start bit 1-bit (fixed)

Max. connection 31 units (address: 01 to 31)  |Data bit 8-bit (fixed)

Synchronous method |Asynchronous Parity bit None, Odd, Even

Comm. method Two-wire half duplex Stop bit 1-bit, 2-bit

Comm. distance Max. 800m

Xt is not allowed to set overlapping communication address at the same communication line.
Use twisted pair wire for RS485 communication.

O Application of system organization

% Only for RS485 communication output model.

ngB:;\?VCIF RS485 Terminating resistance
i-Fi (100 to 1200) ( B(-) | RS485
DEVICE
\/ \/ \/ \/ 52 \/ \/ e A(+) #31
A(+)B(-) || A(*)B() A(+) B(-)

RS485 RS485 RS485
DEVICE || DEVICE | | DEVICE
#1 #2 #30

A

Computer

Xt is recommended to use Autonics communication converter;
SCM-WF48 (Wi-Fi to RS485-USB wireless communication converter, sold separately),
SCM-US48I (USB to RS485 converter, sold separately), SCM-381 (RS232C to RS485 converter, sold separately).
Please use twisted pair wire, which is suitable for RS485 communication, for SCM-WF48, SCM-US48| and SCM-38lI.

|
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2-Phase Closed-Loop Stepper Motor Driver

(m] Driver Connectors

O Connector function SENSORS
e CN1: Power connector e CN2: Motor+Encoder connector
Pin arrangement Pin no. |Function Pin arrangement Pin no. |Function Pin no. |Function FELD
— 2 GND 1 GND 8 +5VDC:_ INSTRUMENTS
[g]|2 1413 e 9 8 2 EncoderA |9 Encoder A
[o]|4 ] VDO —— LEJLTJ o) 3 EncoderB  [10 Encoder B CONTROLLERS
4 Encoder Z 1 Encoder Z
o) =]=]=e )] =] 5 FG. 12 N-C
76 e 21 6 Motor A 13 Motor B MOTION DEVICES
7 Motor A 14 Motor B
e CN3: I/O connector
Pin arrangement Pinno. |l/O Function Pinno. |l/O Function SOFTWARE
1% Output  |Brake+ 26 Input INO
2% Output  |Brake- 27 Input IN1
3 Input Reset 28 Input IN2
O 4 Input Start 29 — N-C
E 5 Input Stop 30 Input IN3
/\ 6 Input EMG 31 Input IN4
F E?& 7 Input Step0/+Run/+Jog 32 Input INS )
o g 8 Input Step1/-Run/-Jog 33 Input IN6 g:g;;g}g;s"tem
o8 g 9 Input Step2/SSPO 34 Input IN7
¥ 10 Input Step3/SSP1 35 Input IN8 ®
11 Input Step4/MSPO 36 Input VEX Stepper Motors
12 Input Step5/MSP1 37 Input GEX
13 Input MDO/HMDO 38 Output  |Alarm gﬁ;ppe,m
14 Input MD1/HMD1 39 Output  |Compare1 (Trigger) Drivers
15 Input Pause 40 Output  |Compare2 (Trigger) ©
16 Input Servo On/Off 41 Output |OUTO Motion
RE 02 Controllers
o 17 Input Home 42 Output  [OUT1
: . : 18 Input Alarm Reset 43 Output |OUT2
@E@ 19 Input +Limit 44 Output |OUT3
~ 20 Input -Limit 45 Output |OUT4
L— 21 Input__ |ORG 46 Output__|OUT5
O 22 Input SD 47 Output  |OUT6
23 Output In-Position 48 Output  [OUT7
24 Input VEX 49 Output ouT8
25 Input GEX 50*? Output  |OUT9
% 1: N-C for standard type motor.
%2: N-C for built-in brake type motor.
o CN4: RS485 communication cable connector
Pin arrangement Pinno. [l/O Function Pinno. (l/O Function
1 — N-C 5 — N-C
% % 2 — N-C 6 Input/Output |RS485 DATA-
3 Input/Output [RS485 DATA+ 7 — N-C
81 81
4 — N-C 8 — N-C
© Connector specifications
Specifications
Type Connector Connector terminal |Housing Manufacture
CN1 Driver 3930-1020 (5569-02A2) | — — Molex
Power CHD1140-02 CTD1140 — HANLIM
Driver 35318-1420 —
CN2 Frame size 20, 28, 35mm 5556T2 —_ Molex
Motor+E d 5557-14R
OO o8 I ame size 42, 56, 60mm 55567
CN3 Driver 10250-52A2 PL - — aM
1/0 connector 10150-3000PE 10350-52F0-008
CN4  |Driver KRM-U-02-8-8-4-7TM5 | — — KINNEXA

> Above connectors are suitable for AiC-D Series. You can use equivalent or substitute connectors.
]
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AiC-D Series

(m] Sold Separately

X It is recommended to use ferrite core at power cable, I/O cable and Motor+Encoder cable.

O Power cable

e CJ-PWL{I
X[ of model name indicates cable length (010, 020)
%ﬂ:::l:ﬂ% E.g.) CJ-PW-010: 1m power cable.
O /0 cable
¢ CO50-MPC-R Pin [Function Cable [Dot line color-[Pin [Function Cable |Dot line color-

(standard: AiC TAG) no. |(name tag) color numbers no. |(name tag) color numbers
1 Brake+ Black-1 26 |INO Red-3

A 2 Brake- Red-1 27 [IN1 Black-4
3 Reset Black-2 28 [IN2 White |Red-4
4 Start Red-2 29 [N-C Black-5
5 Stop Orange Black-3 30 |IN3 Red-5
6 EMG Red-3 31 |IN4 Black-1
7 Step0/+RUN/+JOG Black-4 32 [IN5 Red-1
8 Step1/-RUN/-JOG Red-4 33 [IN6 Black-2
9 Step2/SSPO Black-5 34 [IN7 Red-2
10 |Step3/SSP1 Red-5 35 [IN8 Gray Black-3
11 |Step4/MSPO Black-1 36 [VEX Red-3
12 |Step5/MSP1 Red-1 37 [GEX Black-4
13 |MDO/HMDO Black-2 38 [Alarm Red-4
14 |MD1/HMD1 Red-2 39 |Compare1 Black-5
15 |Pause Yellow Black-3 40 |Compare2 Red-5
16 |Servo On/Off Red-3 41 |OUTO Black-1
17 __|Home Black-4 42 |OUT1 Red-1
18 |Alarm Reset Red-4 43 |OUT2 Black-2
19 |+Limit Black-5 44 |OUT3 Red-2
20 |-Limit Red-5 45 |OUT4 Pink Black-3
21 |ORG Black-1 46 |OUTS Red-3
22 |SD Red-1 47 |OUT6 Black-4
23 |In-Position White |[Black-2 48 |OUT7 Red-4
24 |VEX Red-2 49 |OUT8 Black-5
25 |GEX Black-3 50 [OUT9 Red-5

%[ ] of model name indicates cable length (010, 020, 030, 050, 070, 100, 150, 200)
E.g.) CO50-MP070-R: 7m 1/O cable.

O Motor+Encoder cable
e Normal: C1D14M(B)-[ 1, Moving: C1DF14M(B)-[ ]

X[ ] of model name indicates cable length (1, 2, 3, 5, 7, 10, 15, 20)
E.g.) C1DF14MB-10: 10m moving type, built-in brake type motor+encoder cable.

O Communication converter

e SCM-WF48 e SCM-US48I e SCM-38I
(Wi-Fi to RS485-USB wireless (USB to RS485 converter) (RS232C to RS485 converter)
communication converter)
cefe cefe

cefe

- -
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2-Phase Closed-Loop Stepper Motor Driver

(m] Connection for Motor and Driver

SENSORS
CN3
Brake+*"o — 24VDC= FIELD
INSTRUMENTS
Brake-*'o —@_
24 10kQ 7
VEXo 6 I CONTROLLERS
Reset o 3 - ! CN4
Start o 4 . 3 RS485 DATA+ MOTION DEVICES
Stopo—( 5 : 6 RS485 DATA-
SOFTWARE
EMG o 6 1,2
F5ine
Step0/+Run/+Jog © 7
Step1/-Run/-Jog © 8 cN2
Step2/SSPO o 9 A
6
Step3/SSP1o— 10 M A
o7 Mot )
Stepa/MSP0O o—( 11 t B otor Closed Loop
ol 13 Stepper System
Step5/MSP1 o— 12 r B Encoder
14
MDO/HMDO o—( 13 . Shpper Motors
5 A
MD1/HMD1 © 14 _
A (©)
9 Stepper Motor
Pause o— 15 Drivers
E(3 B
Servo On/Off o— 16 _ )
2 10 B Motion
Home o 17 . Z Controllers
Alarm Reset o— 18 : 4 _
ren Z
+Limit o—( 19
s +5VDC=
-Limit o— 20
p GND
ORG o—{( 21
F.G.
SD o— 22 . 5
INO to 2 (25 12]N-C
N-Co 10kQ .
IN3 to 8 (5 ki
2
GEXo—(57
In-Position o— 23 T - CN1
H ;| ¢E 1
Alarm o— 38 1 . ; N 540\%%'_\’—
Compare1 o—{ 39
Compare2 o—{ 40 . X Index
= O: Input
OUTO to 8 >y g []: Output
N-C*2o O: 1o
[N-C

% 1: Corresponding pins are N.C in standard type.
% 2: It corresponds to OUT9(output) in standard type.
X The Connection diagram is base on built-in brake type.
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AiC-D Series

(] Troubleshooting

1. When driver communication is failed

@®Check whether the connection between driver and communication cable is correct.

®@Check whether the port and communication speed is set correctly in the dedicated communication program.
2. When operation of motor is unstable

®Check that driver, motor, and brake are connected correctly.

®Check whether operation command is set correctly (e.g. speed, accel/deceleration speed).

(m] Proper Usage
® Follow instructions in 'Proper Usage'.
Otherwise, It may cause unexpected accidents.
® 24\/DC= power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.
® Re-supply power after min. 1 sec from disconnected power.
® [In case communication is unstable due to the noise generated by supplied power or peripheral device,

use ferrite core at communication line.
® It is recommended to use 485 converter with the separate power.
(Autonics product, SCM Series recommended)
® The thickness of cable should be same or thicker than the motor cable's when extending the motor cable.
® Keep the distance between power cable and signal cable more than 10cm.
® Motor vibration and noise can occur in specific frequency period
® Change motor installation method or attach the damper.
® Use the unit out of the dedicated frequency range when vibration and noise occurs due to changing motor RUN speed.
® For using motor, it is recommended to maintenance and inspection regularly.
® Unwinding bolts and connection parts for the unit installation and load connection
® Strange sound from ball bearing of the unit
® Damage and stress of lead cable of the unit
@ Connection error with motor
® Inconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
® This product does not prepare protection function for a motor.
® This unit may be used in the following environments.
® Indoors (in the environment condition rated in 'Specifications')
® Altitude max. 2,000m
® Pollution degree 2
@ Installation category Il
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AiC-D-CL Series

Controller Integrated 2-Phase Closed-Loop Stepper Motor Driver

SENSORS

(] Features
e CC-Link communication type Ai-SERVO INSTRUMENTS
e Real-time position control with closed-loop system
e Controllable maximum 42 axis
CONTROLLERS

e Able to check alarm and status with Alarm/Status display part (7 segment)

e Motor driver and controller integral type

e Faster response and performing low-speed/high torque for short-distance continuous
drive to compare with the servo system.

e Applicable to the precision equipment such as optical inspection equipment with the
features of having no micro vibration (hunting) in stop

e Dedicated Windows program (atMotion) provided for parameter setting and monitoring

e Easy and various gain setting supported through the program(GUI)

e Containing 10-level resolutions

e Frame size 42mm, 56mm, 60mm motors supported (applied motor: Ai-M Series)

MOTION DEVICES

SOFTWARE

Please read “Safety Considerations”
in the instruction manual before using.

(A)

Closed Loop
Stepper System

(m] Applications

e Filed requiring preciseness such as semiconductor equipment, 3D printer, optical inspection equipment, chip mounter, cartesian robot,
conveying equipment, and alignment stage.

(B)
Stepper Motors

©)
Stepper Motor
Drivers

(m] Manual ©

Motion
Controllers

For the detail information and instructions, please refer to user manual, user manual for communication manual and library manual
and be sure to follow cautions written in the technical descriptions (catalog, website).
Visit our website (www.autonics.com) to download manuals.

(m] Software (atMotion)

e atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.
e atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple devices.
e Visit our website (www.autonics.com) to download the user manual and software.

<Computer specification for using software> <atMotion screen>

Item Minimum requirements

System IBM PC compatible computer with Intel Pentium 11l or above

Operations |Microsoft Windows 98/NT/XP/Vista/7/8/10
Memory 256MB+

Hard disk |1GB+ of available hard disk space

VGA Resolution: 1024x768 or higher

Others RS-232 serial port (9-pin), USB port
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AiC-D-CL Series

(@] Ordering Information

Cele-o- (it
Comm. Type
i {cL [cc-Link |
Brake No mark |Standard type
B Built-in brake type
Encoder resolution T -
(A [10,000PPR(2,500PPR*4-multiply) |
Motor length
1
Standard type Built-in brake type
S 67.5mm 102.3mm
42 |42x42mm M 73.5mm 108.3mm
L 81.5mm 116.3mm
T
. S 77.3mm 112.1mm
Motor frame size
56 |57.2x57.2mm M 90.3mm 125.1mm
L 111.3mm 146.1mm
I
S 81.9mm 116.7mm
60 |60x60mm M 102.8mm 137.6mm
L 119.8mm 154.6mm
ltem ID |Driver |
Category IC |C0ntro|ler |
Series [Ai [Artificial intelligence |

(m] Configuration Diagram

AiC-D-CL Series

usB/
N— -RS232C/---

C] o " »
o SCM Series

Comm. Converter

V4 D I Motor Driver)
|33 oo :
3 Ai-M Series
o (Motor)
PLC

Bl - - - QEIEETI - - - Brake IO |
.
,
[ |— -- XI® - - externalio
i

Rated current

B Motor+Encoder cable
e - - (RIS - - Pover

- Settings of start, stop, rotation direction, etc.
PC & atMotion >

|
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2-Phase Closed-Loop Stepper Motor Driver

(m] Specifications

AiC-D-42SA(-B)-CL AiC-D-56SA(-B)-CL AiC-D-60SA(-B)-CL SENSORS
Model™" AiC-D-42MA(-B)-CL AiC-D-56MA(-B)-CL AiC-D-60MA(-B)-CL
AiC-D-42LA(-B)-CL AiC-D-56LA(-B)-CL AiC-D-60LA(-B)-CL
Power supply 24VDC= ﬁii#?aumem
Allowable voltage range 90 to 110% of the rated voltage
STOP*? Max. 10W Max. 12W Max. 15W
Power . Max. during CONTROLLERS
Consumption %3 Max. 60W Max. 120W Max. 240W
operation
Max. RUN current™* 1.7A/Phase 3.5A/Phase
STOP current™® 20 to 100% of max. RUN current (factory default: 50%) MOTION DEVIGES
Rotation speed 0 to 3000rpm
Resolution™® 500 (factory default), 1000, 1600, 2000, 3200, 3600, 5000, 6400, 7200, 10000PPR SOFTWARE
Speed filter® 0 (disable), 2, 4, 6, 8, 10, 20, 40, 60 (factory default), 80, 100, 120, 140, 160, 180, 200ms

(P Gain, | Gain)=(1, 1), (2, 1), (3, 1), (4, 1), (5, 1), (1, 2), (2, 2), (3, 2), (4, 2), (5, 2), (1, 3), (2, 3), (3, 3), (4, 3),

Positioning Gain (5. 3). user setting

Positioning range -2,147,483,648 to +2,147,483,647
In-Position Fast Response: O(factory default) to 7, Accurate Response: 0 to 7
Motor rotation direction™® CW, CCW
e Power/Alarm indicator: green/red LED e In-Position indicator: yellow LED
Status indicator e Servo On/Off indicator: orange LED e Alarm/Warning status display part: red LED 7 segment @)
e CC-Link status indicator: red, green LED Closed Loop
Stepper System

1/0 voltage level [H]: 5-30VDC==, [L]: 0-2VDC=
/o Input Exclusive input: 3, general input: 8 ®

Output General output: 7 Stepper Motors
External power supply VEX(recommended: 24VDC=), GEX(GND)
Operation mode Jog, Continuous, Index, Program mode (Si()apper Motor
Index step numbers 64 steps Drivers

Step 256 steps

Control ABS'(movg absolute.position), INC'('mO\./e incremental position), HOM (home search), f\f.’;ﬁo,,
Program command ICJ (ngp input condition), IR_D_ (waiting input), OP(._':_(on/off of output port), OPT (on pulgg from output pc_)rt), Controllers
function JMP (jump), REP (start repetition), RPE (end repetition), END (end program), POS (position set), TIM (timer)

Start Power On Program auto-start function

Home search |Power On Home Search auto-start function
Home search mode Home, limit home, zero home, torque home

RS485 comm. |Comm. speed™® (9600, 19200, 38400, 57600, 115200(factory default) bps

Overcurrent, overspeed, position tracking, overload, overheat, motor connection, encoder connection,
regenerative voltage, motor misalignment, command speed, input voltage,in-position, memory,
emergency stop, program mode, index mode, home search mode, comm. station setting,

comm. mode setting, comm. station setting change, comm. mode setting change, comm. failure

Alarm output

Warning output +software limit, hardware limit, overload
Insulation resistance Over 100MQ (500VDC megger)
Dielectric strength 1,000VAC 60Hz for 1 min
Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock 300m/s? (approx. 30G) in each X, Y, Z direction for 3 times
Environment Ambient temp. |0 to 50°C, storage: -10 to 60°C
Ambient humi. |35 to 85%RH, storage: 10 to 90%RH
Protection structure IP20(IEC standard)
Approval ce
Weight™® Approx 470g (approx 320g)

% 1: The model name indicates driver type. (none: standard type, B: built-in brake type)
E.g.) AiC-D-42LA-B-CL: built-in brake type stepping motor driver.

%2: Based on the ambient temperature 25°C, ambient humidity 55%RH, and STOP current 50%.

%3: Max. power consumption during operation. When changing the load rapidly, instantaneous peak current may increase.
The capacity of power supply should be over 1.5 to 2 times of max. power consumption.

X4: Run current varies depending on the input RUN frequency and max. RUN current at the moment varies also.

%5: Settable with the dedicated program (atMotion).

% 6: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

|
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AiC-D-CL Series

(m] Dimensions

(unit: mm)
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(m] Unit Descriptions

g

—
oEl ek [PIES e

o

P
PWR 24VDC= _ MOTOR SIGNAL(/0)
1 2 3 4 5

( UEBEHBHEEBHHEE BHUE
E :c\é:)/: :ﬁ\é/: :n@‘;)/: R G g

g Xyl ogn

STATION NO.
B-RATE x10 (1 DA DB DG SH FG Y,

1

9 10 1"
1. Power connector (CN1: PWR)
2. Motor+Encoder connector (CN2: Motor / Encoder)
3. /0 connector (CN3: Signal I/0)
4-1. RS485 Communication connector (CN4: RS485)
4-2. Brake connector (CN5: BRAKE)
5-1. Servo On/Off indicator (Servo, Orange)
5-2. In-Position indicator (INP, Yellow)
5-3. Power/Alarm indicator (PWR/AL, Green/Red)
6. Alarm/Warning status display part (7 segment, Red)
7: CC-Link status indicator (L.ERR/L.RUN, Red/Green)
8: CC-Link station setting DIP switch (SW1)
9: CC-Link comm. speed setting rotary switch (B-RATE)
10: CC-Link station setting rotary switch (STATION NO.)
11: CC-Link connector (CN6: DA DB DG SH FG)
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2-Phase Closed-Loop Stepper Motor Driver

(m] Status Indicators

SENSORS

Status indicator |LED color |Function Descriptions
PWR Green Power indicator Turns ON when the unit operates normally after supplying power.
Warning indicator Flashes when limit signal is input or overload status is maintained ﬁii#‘éumem
- When alarm occurs, it flashes in various ways depending on the situation.
AL Red Alarm indicator Refer to ®] Control Input/Output — O Outi:/)ut j 3. AlagrmNVarning'.
INP. Yellow In-Position indicator Turns ON when motor is placed at command position after positioning input. CONTROLLERS
SERVO Orange Servo On/Off indicator Turns ON when Servo is operating, turns OFF when servo is not operating.
L.RUN Green CC-Link comm. indicator Turns ON when communication operates normally.
L.ERR Red Turns ON when communication failure. MOTION DEVICES

SOFTWARE

(w] Driver Setting
O CC-Link station setting DIP switch (SW1)

ON Setting CC-Link station setting
F B ON 2 stations occupied @
losed Loop
OFF(factory default) |1 station occupied Stepper System
O CC-Link comm. speed setting rotary switch (B-RATE) B o votors
Setting |Comm. speed (bps) |Setting |Comm. speed (bps)
q V] 7 0]156k 5 (S‘ilpper Motor
Q@p 1625k 6 Drivers
A “0 2|2.5M 7 |Disable
s 3/5M 8 g\::l)o’tion
B-RATE 4/10M 9 Controllers

O CC-Link station setting rotary switch (STATION NO.)

X Set the CC-Link comm. station.
X Available setting range is 01 to 64.

Setting |Station No. (x10) Setting |Station No. (x1)

0/0x10 0[0

1/1%x10 101

2|2x10 2|2

q,“o’,., 3[3x10 2 3[3
Fﬁg‘@ 414%x10 '"_og‘(" 4|4
5/5x10 5(5

x10 6/6x10 x1 6|6
7 7\7

8|Disable 8|8

9 9|9

|
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AiC-D-CL Series

(m] Control Input/Output

Inner signal of all input/output consists of photocoupler.
ON, [H]: photocoupler power ON

OFF, [L]: photocoupler power OFF

X Brake operation is only for built-in brake type.

O Input

1. Exclusive input (3)

Signal name |Descriptions Pin no.
ORG Home sensor 10
+Limit +direction limit sensor 1"
-Limit -direction limit sensor 12

2. General input (8)

Signal name |Descriptions Pin no.
INO General input 0 2
IN1 General input 1 3
IN2 General input 2 4
IN3 General input 3 5
IN4 General input 4 6
IN5 General input 5 7
IN6 General input 6 8
IN7 General input 7 9

3. Example of input circuit connection
-All input circuits are insulated with photocoupler, and separate external power (recommended: 24VDC) is necessary.
-Case of using external power 24VDC does not require R_.

-In case using external power over 24VDC, select R, value that I (forward current of primary LED) of photocoupler to be around
2.5mA (max. 10mA).

. _VEX-1.25V . VEX
XR= 5 ooaa - 10x10°0 T 55

Input N .
signal Driver

% N: Input pin number of CN3

O Output

1. In-Position

-In-Position output represents output is output of positioning completion signal.

-If the gap between target position and real position is under In-Position setting value after position command pulse has finished,
In-Position output turns ON and In-Position indicator turns ON.

-In reverse, when the gap is over In-Position setting value, In-Position output turns OFF and the In-Position indicator turns OFF.
X For accurate drive, check the In-Position output again and execute the next drive.

X Refer to '6. Example of output circuit connection'.

Fast Response Accurate Response A

Setting Value Setting Value Position

0 (factory default) |0 8 0 1 ry

1 +1 9 +1 Target

2 +2 10 +2 position

3 +3 11 +3 in-Position | ] |10l (OO
4 +4 12 +4 (fast response) | ! Time
5 +5 13 +5 In-Position

6 16 14 +6 (accurate response) . Time
7 +7 15 +7 Delay time: 50ms
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2-Phase Closed-Loop Stepper Motor Driver

(m] Control Input/Output

2. Alarm/Warning SENSORS
e Alarm
-This function stops motor to protect driver, depending on the error status such as overcurrent or overspeed. FIELD
-In case of normal status, output turns ON, and in case of alarming status, output turns OFF. INSTRUMENTS
-When alarm occurs, brake operates.
-When supplying alarm reset, driver returns to the normal status.
X Refer to '6. Example of output circuit connection'. CONTROLLERS
e Warning
-This function notices dangers with the alarm indicator prior to motor stop with limit signal or overload alarm.
-When turning out from the alarming condition, driver returns to the normal status automatically. MOTION DEVICES
sAtIaatrun; Alarm type Descriptions gg:gg I?ar&use
L. ! |Comm. station setting error CC-Link station setting error SOFTWARE
L.2 |Comm. speed setting error CC-Link speed setting error
£.3 |Comm. station setting change CC-Link station setting change Remain | Remain
L4 |Comm. speed setting change CC-Link speed setting change
L.5 |Comm. failure Communication with CC-Link master is disconnected
E. ! |Overcurrent error When overcurrent flows at motor RUN element
E.2 |Overspeed error When motor speed is over 4,000rpm
E3 |Position tracking error Whenlthe gap bfatween position command value and current position ")
value is over 90 g::::g}g;;em
EH |Overload error When applying load over the rated load for over 1 sec.
E.S |Overheat error When driver inner temperature is over 80°C ®
E.5 |Motor connection error When motor cable connection error occurs at driver Stepper Motors
.1 |Encoder connection error When encoder cable connection error occurs at driver Stop Release
E.B |Regenerative voltage error When regenerative voltage is over 78V (selpper Motor
E.3 [Motor misalignment When motor is in misalignment Drivers
E.A. |Command speed error When command speed is over 3,500rpm
Eb. |Input voltage error When input voltage is out of 24VDC +10% ) ion
L. |In-Position error When position error (over 1) is kept over 3 sec, after motor stopped Controllers
E.d. [Memory error When memory error is detected as power supplied
E.E. [Emergency stop When emergently stopped with emergency stop command
EF. |Program mode error When 'END' command is not exist at the last step
. |index mode error When _other instruction _is used but 'INC', 'ABS' Stop Remain
When index command is not completed due to the stop command
E.H. |Home search mode error When failed to find home
VZ?;?JZQ Warning type Descriptions gﬂtg:l?; -Srgg:"se
Y | |+ software limit When normal direction (CW) software limit is ON
Y2 |- software limit When reverse direction (CCW) software limit is ON Stop Remain
“3 |+ hardware limit When normal direction (CW) hardware limit is ON
“H |- hardware limit When reverse direction (CCW) hardware limit is ON
u5 |Overload warning When maximum load is kept connected over 10 sec Remain |Remain
(motor or driver can be overheated)

X Even though warning occurs, it drives as normal status and it may cause damage by fire.
It is recommend not to use the unit during warning status.
X The alarm/warning flashes 0.4 sec repeatedly.

(] [2] [3] [«] [5] [e]

<In case of no. 3 alarm>

0.4 sec

3. General output (7)

Signal name |Descriptions Pin no.
ouTOo General output 0 13
OouT1 General output 1 14
ouT2 General output 2 15
OouUT3 General output 3 16
ouT4 General output 4 17
OouUT5 General output 5 18
ouUT6 General output 6 19
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AiC-D-CL Series

(m] Control Input/Output

4. Example of output circuit connection
-All output circuits are insulated with photocoupler. R,
-External power input is available from 5VDC to 80VDC with Output
the open collector method. signal
Select R, value that I (collector current of secondary LED)

of photocoupler to be around 10mA.

Driver
X R.= YEX0.7V Y;

_ VEX-0.7V
X N: Output pin number of CN3

0.01A GEX

5. Brake output
-In order to reduce heat in the brake, connected to the motor, the driver outputs DC power to turn off the brake.

Power

Driver 24VDC -
power  QvDC

24VDG |
Brake 14 5ypc |-
power
ovDC

1 sec 0.2 sec Time

-When supplying power to the driver after connecting the driver and brake, the rated excitation voltage is supplied and the brake power is
released after approx. 1 sec.

Then after approx. 0.2 sec, the excitation voltage is decreased to 11.5VDC and the released brake power is maintained.

X While power is supplied to the driver, the brake is kept turning on, except in the Servo On status.

(m] Communication Output

It is for parameter setting and monitoring via external devices (PC, PLC, etc.).
In CC-Link setting, the communication speed must be same between PLC and the driver.
The settable station number is 01 to 64, the station number must not be overlapped. (65 to 99 is not available)

O Interface

Comm. standard

CC-Link Ver.1.10 Max. transmit distance |Depend on comm. speed

e 1 station occupied: Ryn/RXn 32 points each

e 2 stations occupied: Ryn/RXn 64 points each

e 1 station occupied: RWrn/RWwn 4 words each

e 2 stations occupied: RWrn/RWwn 8 words each
Point table read/write, parameter read/write, read only,
special command monitor only, network connection,
drive control, motion control, drive status

Station type Remote Device station Remote I/0

Connection cable |CC-Link dedicated cable Remote register

Comm. speed 156k, 625k, 2.5M, 5M, 10M bps |Command

Station number

01to 64

Comm. setting switch

10 bit rotary switch (0 to 9): 3, 1 bit DIP switch (ON/OFF)

Number of
occupied stations

1 station occupied,
2 stations occupied
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2-Phase Closed-Loop Stepper Motor Driver

(m] Driver Connectors

O Connector function SENsORS
e CN1: Power connector e CN2: Motor+Encoder connector
FIELD
Pin arrangement Pin no. Function Pin arrangement Pin no. Function Pin no. Function INSTRUMENTS
1 1|24vDC 1|GND 8[+5vVDC _
2 14 13 s 9 8 2|Encoder A 9|Encoder A CONTROLLERS
1 2|GND P QP Ry iy 3|Encoder B 10|Encoder B
| " |UL—J| ” |U 4|Encoder Z 11|Encoder Z
o)) e]afa)a]=] 5FG. 12|N-C
7 6 ... 2 1 6|Motor A 13|Motor B
7|Motor A 14|Motor B
SOFTWARE
e CN3: I/O connector
Pin arrangement Pin no. 1/0 Function Pin no. 110 Function
11— VEX 11|Exclusive input |+Limit
2|General input INO 12|Exclusive input |-Limit
11131420 3|General ?nput IN1 13|General output |OUTO
4|General input  |IN2 14|General output |OUT1
O O 5|General input IN3 15(General output |OUT2 @)
6|General input  |IN4 16|General output |OUT3 gt'md Loop
lepper System
12810 7|General input  |IN5 17|General output |OUT4
TaTmer 8|General input  |IN6 18|General output |OUT5 ®
9|General input  |IN7 19|General output |OUT6 Stepper Motors
10|Exclusive input |ORG 20|— GEX
©
o RS 485 comm. connector (CN4: RS485) e Brake connector (CN5: BRAKE) Stepper Motor
Pin arrangement  [Pin no. Function Pin arrangement  |Pin no. Function ©
Lo — e Motion
1|RS485 DATA- d B 1|Brake- Controllers
oo 5;
/1
2 1 2|RS485 DATA+ 2 1 2|Brake+
e CC-Link comm. connector (CN6: DA DB DG SH FG)
Pin arrangement Pin no. Function Pin no. Function
1|F.G. 4/DB
o o o o o
2|SLD 5|DA
5 4 3 2 1 3|DG —
© Connector specifications
Specifications
T Manufact
ype Connector Connector terminal Housing anutacture
Driver LAD1140-02 - -
N1 HANLIM
c Power CHD1140-02 CTD1140 -
Driver 35318-1420 -
CNZ [ otor+Encoder 5557-14R 5556T ) Molex
Driver 10220-52A2 PL - - M
CN3 /O connector 10150-3000PE - 10350-52F0-008
CO20-MP[]-R (Sold separately) - - Autonics
CN4 Driver 053254-0270 - -
RS485 connector 51065-0200 50212-8000 - Molex
CN5 Driver 5268-02A - -
Brake 5264-02 5263PBT -
Driver 2EHDRC-05P-OR*" - - )
CNE | CC Link connector | 2ESDV-05P-OR - - Dinkle

% 1: CC-Link dedicated cable must be used and performance can not be guaranteed when using other cables.
% Above connectors are suitable for AiC-D-CL Series. The connectors can be used with equivalent or substitute.

Avutonics
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AiC-D-CL Series

(m] Sold Separately

%It is recommended to use ferrite core at power cable, I/O cable and Motor+Encoder cable.

O Power cable
e CJ-PW-J

% - - g X[ ] of model name indicates cable length (010, 020)
E.g.) CJ-PW-010: 1m power cable.

O Motor+Encoder cable
e Normal: C1D14M(B)- [], Moving: C1DF14M(B)- [

%[ of model name indicates cable length (1, 2, 3, 5, 7, 10, 15, 20)
(B) of model name indicates the built-in brake type, none indicates the standard type.
E.g.) C1DF14MB-10: 10m moving type, built-in brake type motor+encoder cable.

O /0 cable

e CO20-MP[-R
(standard: AiC-CL TAG)

Pin no. Function Cable |Dot line color- Pin no. Function Cable |[Dot line color-
(Name TAG) color |numbers (Name TAG) color |numbers

1|VEX Black-1 11|+Limit Black-1
2[INO Red-1 12|-Limit Red-1

3[IN1 Black-2 13|/OUTO Black-2
4|IN2 Red-2 14|0UT1 Red-2

12345678910 5|IN3 Yellow Black-3 15|0UT2 White Black-3
6[IN4 Red-3 16|OUT3 Red-3

11213 14 15 16 17 18 19 20 7|IN5 Black-4 17|0UT4 Black-4
8[IN6 Red-4 18|OUT5 Red-4

9[IN7 Black-5 19|0UT6 Black-5
10|{ORG Red-5 20|GEX Red-5

%[ ] of model name indicates cable length (010, 020, 030, 050, 070, 100, 150, 200)
E.g.) CO20-MP070-R: 7m I/O cable.
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2-Phase Closed-Loop Stepper Motor Driver

(m] Connection for Motor and Driver

CN4
RS485 DATA+ 2
RS485 DATA- 1
CN3
vExo—( 1) 10K0
INO~IN7 o 2
O
+Limito 11 10k
-Limito \5\2<
OUT0~OUT6 o Ehi
GEXo @9

CN5

24VDC=—o

2
1

BRAKE+*"

BRAKE-X'

MOTOR

ENCODER

CN1
XIndex
1 POWER
> 24VDC= O: Input
[_]: Output
QO: 10
[ N-C
% 1: Corresponding pins are only in built-in brake type.
% The Connection diagram is base on built-in brake type.
Avtonics
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AiC-D-CL Series

(] Troubleshooting

Malfunction Causes Troubleshooting

The communication cable is not Check communication cable wiring.
When communication is not  |connected. Check communication cable connection correctly.
connected

The communication port or speed settings

Check communication port and speed settings are correct.
are not correct.

. Check that servo On/Off input signal is Off.
Servo is not On. | fO is Off and itati § . | d
When motor does not excite n case of On, servo is and excitation of motor is released.

Alarm occurs. Check the alarm type and remove the cause of alarm.

When motor rotates to the
opposite direction of the MotorDir parameter setting is not correct. |Check the MotorDir parameter settings.
designated direction

Connection between motor and encoder

. Check the Motor+Encoder connection cable.
is unstable.

When motor drive is unstable

Motor gain value is not correct. Change the Motor Gain parameter as the certain value.

@] Proper Usage

e Follow instructions in 'Proper Usage'.
Otherwise, It may cause unexpected accidents.
e 24V/DC power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.
e Re-supply power after min. 1 sec from disconnected power.
e In case communication is unstable due to the noise generated by supplied power or peripheral device,
use ferrite core at communication line.
e |t is recommended to use 485 converter with the separate power.
(Autonics product, SCM Series recommended)
e The thickness of cable should be same or thicker than the motor cable's when extending the motor cable.
e Keep the distance between power cable and signal cable more than 10cm.
e Motor vibration and noise can occur in specific frequency period
@ Change motor installation method or attach the damper.
@ Use the unit out of the dedicated frequency range when vibration and noise occurs due to changing motor RUN speed.
e For using motor, it is recommended to maintenance and inspection regularly.
@ Unwinding bolts and connection parts for the unit installation and load connection
@ Strange sound from ball bearing of the unit
® Damage and stress of lead cable of the unit
@ Connection error with motor
® Inconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This product does not prepare protection function for a motor.
e This unit may be used in the following environments.
® Indoors (in the environment condition rated in 'Specifications')
® Altitude max. 2,000m
® Pollution degree 2
@ Installation category Il
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AiA-M Series

2-Phase Closed-Loop Stepper Motor (for AC driver)

(m] Features

® Minimal heat generating, high torque motor

® Higher cost-efficiency compared to servo motors

® Frame size 60mm, 86mm supported

Please read “Safety Considerations”
in the instruction manual before using.

(] Ordering Information
(A ][a)-]-[s0]

Encoder resolution

C € Frame size

60mm

86mm

[A 10,000PPR (2,500PPRx4-multiply) |
Motor length
1
60 |6ox60mm | [M 82.8mm
Motor frame size |_ L | 103.8mm
m 4.
Lss g6x86mm |- ?ogngmm
It
em {M |Motor |
Voltage IA |AC power |
Series [Ai [Artificial intelligence |

Avutonics
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AiA-M Series

(m] Specifications

© Motor

Model AiA-M-60MA AiA-M-60LA AiA-M-86MA AiA-M-86LA

Max. holding torque™’ 11.22kgf-cm (1.1N-m) 22.43kgf-cm (2.2N-m) 28.56kgf-cm (2.8N-m) 40.8kgf-cm (4.0N-m)

Rotor moment of inertia 240g-cmj 2 4909-cmj 2 1,100g-cmj 2 1’8009'ij 2
(240%x107'kg-m®) (490x10'kg-m?) (1,100%10'kg-m~) (1,800%10'kg-m~)

Rated current 2.0A/Phase

Resistance +10% 1.5Q/Phase 2.4Q/Phase 2.3Q/Phase 1.9Q/Phase

Inductance +20% 3.9mH/Phase 8.5mH/Phase 11.5mH/Phase 16.2mH/Phase

Weight*? Approx. 0.95kg Approx. 1.35kg Approx. 2.00kg Approx. 2.60kg
(approx. 0.75kg) (approx. 1.15kg) (approx. 1.70kg) (approx. 2.30kg)

X 1: Max. holding torque is maintenance torque of stopping the motor when supplying the rated current (2-phase excitation) and is the
standard for comparing the performance of motors.
%2: The weight includes packaging. The weight in parenthesis is for unit only.

o Common specifications

Standard step angle 1.8°/0.9° (Full/Half step)

Motor phase 2-phase

Run method Bipolar

Insulation class B type (130°C)

Insulation resistance Over 100MQ (at 500VDC= megger), between motor coil-case

Dielectric strength 500VAC~ 50/60Hz for 1 min between motor coil-case

Vibration 1.5mm amplitude at frequency 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock Approx. max. 50G

Ambient temperature |0 to 50°C, storage: -20 to 70°C
Ambient humidity 20 to 85%RH, storage: 15 to 90%RH

Environment

Approval Ce

Protection structure IP30 (IEC34-5 standard)
Stop angle error™’ +0.09°

Shaft vibration™? 0.03mm T.L.R.

Radial Movement™® Max. 0.025mm (load 25N)
Axial Movement™* Max. 0.01mm (load 50N)

Concentricity for shaft of setup in-low|0.05mm T.I.R.
Perpendicularity of set-up plate shaft [0.075mm T.I.R.

% 1: Specifications are for full-step angle, without load. (values may vary by load size)
X%2: T.I.LR. (Total Indicator Reading)
- Indicates total quantity of dial gauge in case of 1 rotation of measuring part around the
reference point. T
% 3: Amount of radial shaft displacement when adding a radial load (25N) to the tip of the motor shaft. i n !
X4: Amount of axial shaft displacement when adding a axial load (50N) to the shaft. il
X Environment resistance is rated at no freezing or condensation. |
—
: 1]
L| 0075 |A I
-] o075 | =

[A]

O Encoder
Iltem Incremental rotary encoder
Resolution 10,000PPR (2,500PPRx4-multiply)

Output phase A, A, B, B, Z, Z phase

Output duty rate % + } (T=1 cycle of A phase)

Phase difference of output |Output between A and B phase: } + % (T=1 cycle of A phase)
Electll;ilcal. Control Line driver |+ [Low] - Load current: max. 20mA, residual voltage: max. 0.5VDC=
specification output output « [High] - Load current: max. -20mA, output voltage: min. 2.5VDC=

Response time (rise, fall) [Max. 0.5us (cable length: 2m, | sink = 20mA)
Max. response frequency [300kHz

Power supply 5VDC= +5% (ripple P-P: max. 5%)

Current consumption Max. 50mA (disconnection of the load)

|
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2-Phase Closed-Loop Stepper Motor

(m] Encoder Control Output Diagram

Line driver output
— - SENSORS
Rotary encoder circuit |Load connection
LV
FIELD
' INSTRUMENTS
Main O A phase output 1t CONTROLLERS
circuit 6 P B
‘ A phase output
fi\ OV MOTION DEVICES
X All output circuits of A, A, B, B, Z, Z phase are the same.
SOFTWARE

(m] Encoder Output Waveforms

T i
H] | ‘
A phase
phase | — [
; T T
— [H] —_— fiZ : g}t))sed Loop
Aphase | n— N S Stepper Syt
i Ii % ‘ (B)

©)
Stepper Motor
Drivers

[H] M Stepper Motors
B phase ; ;
T | ; —
B (H] Tl—r
B phase
P tl i :
[H) | | bion
z phase [L] Q | Controllers

= [H] i ‘
Z phase ) [ |

= Clockwise (CW) XT=1 cycle of A, B phase

(m] Connection Diagram

Autonics 2-phase closed-loop stepper motors take bipolar wiring methods.
The wiring colors for each phase and lead-wire are as the followings:

Red/Black(A) Yellow/Black(B)

Blue/Black(A) White/Black(B)

Avutonics A-63



»öÆÇCMYKDombo.eps


AiA-M Series

(=] Dimensions

. unit: mm
O Frame size 60mm ( )
060 20.6*' L+33.8
wn
4-05 S8 |16 L
« | T : .
SIS 7
8 1510.2 E
o2
=
S ¥ . ]
il :
Model L
AIA-M-60MA 47.4
©9.8, 0.2m AIA-M-60LA 68.3
O Frame size 86mm
[185.9 g 3 L+33.8
4-96.5 1169.6 « 16 L
& '
e 2502 :
g 1= [T ]
oo
> S
N
) _|
=
. Model L
=H=N AIA-M-86MA 59.5
EaD -
= ‘?IIII' 29.8,0.2m AIA-M-86LA 74
(m] Motor Characteristics
O Frame size 60mm E 25 FAIA-M-60LA
o
5 ] N
Z. 20
()
>
o
5 15
= AIA-M-60MA
10 e .
5
0
10 100 1000 Speed [rpm]
O Frame size 86mm E 50 |
S 45AIA-M-86LA
o
% 40
3 35
g " | AIA-M-86MA N
|93O _____ —_— = =F F F FF === == [y — N
- - o L \
25 \
20
15 S
10
5
0
10 100 1000 Speed [rpm]
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2-Phase Closed-Loop Stepper Motor

(m] Motor Connectors

O CN1: Motor+Encoder connector SENSORS
Pin arrangement Pin No. Function Pin No. Function
1 GND 8 +5VDC=
2 Encoder A 9 Encoder A IFFEI'}[I;UMENTS
3 Encoder B 10 Encoder B
4 Encoder Z 11 Encoder Z
5 PE 12 NC CONTROLLERS
6 Motor A 13 Motor B
7 Motor A 14 Motor B MOTION DEVICES
Specifications
Type Connector t%?g?ﬁ;tor Housing Manufacture SOFTWARE
CN1 [Motor+Encoder [5557-14R 5556T — Molex

X Above connector is suitable for AiA-M Series.

O Cable (sold separately)

Type Model
Motor+Encoder cable Normal Moving
g}t))sed Loop
§ § Stepper System
C1D14M-[ ¥ C1DF14M-[*!
(B)
Stepper Motors

X1:[Jindicates cable length (1, 2, 3, 5, 7, 10).

E.g.) C1DF14M-10: 10m moving type motor+encoder cable. ©
Stepper Motor
Drivers

)
Motion
Controllers

(m] Motor Installation

1. Mounting direction
Motor can be mounted in any directions-facing up, facing down and side ways.
No matter which direction motors to be mounted, make sure not to apply overhung or thrust load on the shaft.
Refer to the table below for allowable shaft overhung load / thrust load.

Side ways Facing up, down
Overhung Thrust /\ @M =
load load ‘ l ]
e =] -
@ : | H /
—1 o T i at
=== |
D*! | 1 / "\ Thrust
= i i ]j load
X 1: The distance from the shaft in front (mm)
Motor si The distance from the shaft in front (mm), Allowable overhung load [kgf (N)] Allowable
otor size D=0 D=5 D=10 D=15 thrust load
Frame size 60mm 5.5 (54) 6.8 (67) 9.1 (89) 13.3 (130) Under the load of
Frame size 86mm 26.5 (260) 29.5 (290) 34.6 (340) 39.7 (390) motor
Do not apply excessive force to motor cable when mounting motors. == i@

Do not forcibly pull or insert the cable. It may cause poor connection or disconnection of the cable by force.
In case of frequent cable movement required application, proper safety countermeasures must be ensured.

Avutonics A-85
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AiA-M Series

2. Mounting method

O Frame size 60mm/86mm
50&0,3/69.6t0.3

<
s @4.5/06.5
g (Through hole)
3 -
o +0.3
R @38.1/073 4]
ol

[Mounting plate]
50°%69.6*°

&
3 M4/M6
©
o (Tap hole)
2 - +0.3
N D38.1/073 04
Yol

N @
[Mounting plate]

Hexagon socket screw (M4/M6)

Pilot for flange
(Counter bore or <———»|
Through hole) \

Through hole

Through hole \ -

Pilot for flange /
(Counter bore or /—>
Through hole) N

it

Tap hole

Hexagon nut
. g

(thickness: min. 5mm/8mm)

Spring washer

O
o

* Mounting plate

(thickness: min. 5mm/8mm)

With considering heat radiation and vibration isolation, mount the motor as tight as possible against a metal panel having high thermal

conductivity such as iron or aluminum.

When mounting motors, use hexagon socket screws, hexagon nuts, spring washers and flat washers.
Refer to the table below for allowable thickness of mounting plate and using bolt.
Do not draw the wire with over strength 30N after wiring the encoder.

3. Connection with load

When connecting the load, be sure of the center, tension of the belt, and parallel of the pulley.

When connecting the load such as a pulley, a belt, be sure of the allowable thrust load, radial load, and shock.
Tighten the screw for a coupling or a pulley not to be unscrewed.
When connecting a coupling or a pulley on the motor shaft, be sure of damage of the motor shaft and the motor shaft bearing.
Do not disassemble or modify the motor shaft to connect with the load.

Direct load connection with coupling

Load connection with pulley, belt, and wire

Load connection with gear

[Flexible coupling
Ball screw or TM screw
X Use Autonics flexible coupling
(ERB Series).

When connecting the load directly (ball screw,
TM screw, etc) to the motor shaft, use a
flexible coupling as shown in the above figure.
If the center of the load is not aligned with
that of shaft, it may cause severe vibration,
shaft damage or shorten life cycle of the shaft
bearing.

The motor shaft and the load shaft should be
parallel.

Connect the motor shaft and the line which
connects the center of two pulleys to a right
angle.

The motor shaft and the load shaft should be
parallel.

Connect the motor shaft to the center of gear
teeth side to be interlocked.

4. Installation condition

Install the motor in a place that meets certain conditions specified below.
It may cause product damage if it is used out of following conditions.
®lInside of the housing which is installed indoors

(This unit is manufactured for the purpose of attaching to equipment. Install a ventilation device.)
®@Within 0 to 50°C (at non-freezing status) of ambient temperature
®Within 20 to 85%RH (at non-dew status) of ambient humidity
@The place without explosive, flammable and corrosive gas

®The place without direct ray of light

®The place where dust or metal scrap does not enter into the unit
@The place without contact with water, oil, or other liquid

®The place without contact with strong alkali or acidity

®The place where easy heat dissipation could be made

@ The place without continuous vibration or severe shock

@The place with less salt content

®@The place with less electronic noise occurs by welding machine, motor, etc.
®@The place where no radioactive substances and magnetic fields exist. It shall be no vacuum status as well.

A-66
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2-Phase Closed-Loop Stepper Motor

(m] Troubleshooting

1. When motor does not rotate SENSORS
(MCheck the connection status between controller and driver, and pulse input specifications (voltage, width).
®@Check the pulse and direction signal are connected correctly. cELD

2. When motor rotates to the opposite direction of the designated direction INSTRUMENTS
@®When RUN mode is 1-pulse input method, CCW input [H] is for forward, [L] is for backward.
®@When RUN mode is 2-pulse input method, check CW and CCW pulse input are changed or not.

3. When motor drive is unstable CONTROLLERS
®Check that driver and motor are connected correctly.
®Check the driver pulse input specifications (voltage, width).

MOTION DEVICES

(] Proper Usage SoFTWARE

e Follow instructions in 'Proper Usage'.
Otherwise, it may cause unexpected accidents.
e Using motors at low temperature may cause reducing ball bearing's grease consistency and friction torque is increased.
Start the motor in a steady manner since motor's torque is not to be influenced.
e If wiring encoder cable, separate it from high voltage line or power cable for preventing surge and inductive noise. The cable length
should be as short as possible.
Failure to follow this instruction may result in raised cable resistance, residual voltage, and output waveform noise.
e Must connect the encoder shield cable to the F.G. terminal.

e For using motor, it is recommended to maintenance and inspection regularly. & o Loop
@®Unwinding bolts and connection parts for the unit installation and load connection Stepper System
®@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit ®
@Connection error with driver Stepper Motors
®lnconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.

e This unit may be used in the following environments. (©)
®Indoors (in the environment condition rated in 'Specifications') Stepper Motor

@Altitude max. 2,000m
®Pollution degree 2 )
@Installation category Il Motion

Controllers

Avutonics AB7
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AiSA-D Series

AC Type 2-Phase Closed-Loop Stepper Motor Driver

(m] Features
® Higher cost-efficiency compared to servo motor drivers
® Alarm/Status display part (7-segment)
® Rapid response which is advantageous for the short distance continuous operation
® Able to implement Low frequency operation and high torque in low speed area
® | ow current drive at middle-high speed area
® Max. stop torque at current down mode (available vertical load attaching)
® Easy to use as much as unskilled people can use with tuning unnecessary method
(Gain setting with the switch)
® Applicable to the precision equipment such as optical inspection equipment with the
features of maintaining torque in stop and having no micro vibration (hunting)
® Various resolutions
1 500, 1000, 1600, 2000, 3200, 3600, 5000, 6400, 7200, 10000 (10 steps)
® \/arious alarms output
: overcurrent, overspeed, motor connection error, encoder connection error,
and etc., overall 12 types
® Frame size 60mm, 86mm supported

Please read “Safety Considerations” C €

in the instruction manual before using.

(m] Applications
® Filed requiring preciseness such as semiconductor equipment, 3D printer, optical inspection equipment, chip mounter,
cartesian robot, conveying equipment, and alignment stage.

(w] Configuration Diagram —

\‘l.oe

O

Avutonics
AiSAD PLC PC & atMotion
%Aul
Hlg
oN1 o] 0
Motor+Encoder — o
cable ==
(sold separately) =15
/AN\200-240VAC~ ﬁ ] =]
o)(o ON,
oka o [l
Circuit breaker Gl=l] |IE &
o =5
Surge protector PMC Series
(LT-C12G801W) Y fes (motion controller)
L3—
I AiA-M Series oan ‘
LE«: t Settings of start, stop,
(motor) Regenerative e rotation direction, etc.
QQ resistance
Noise filter (IRC100)
(RNS-2010) 1/0 cable
(sold separately)
aI l{e]

/|

AiSA-D Series
(motor driver)
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AC Type 2-Phase Closed-Loop Stepper Motor Driver

(m] Ordering Information

(A1) o1 (so ] i
Encoder resolution

{A" [10,000PPR (2,500PPR*4-multiply) | FIELD MENTS

Motor length

82.8mm
103.8mm

CONTROLLERS

Motor frame size

”GO 60x60mm

LSG 86x86mm

M
L
M [94.9mm
L
D
A

1S |Standard

Series

109.4mm MOTION DEVICES
Iltem I .
1 I Driver |
Power
[A~ [AC Power | SOFTWARE
Category I |

[Ai [Artificial intelligence

(m] Specifications

Model AiSA-D-60MA AiSA-D-60LA AiSA-D-86MA AiSA-D-86LA @ Loop
Power supply 200-240VAC~ 50/60Hz Stepper System
STOP* Max. 60W Max. 65W Max. 70W
Power ) Max. duri (8)
consumption | V1@X- CUMNG —ygy 160w Max. 220W Max. 250W Max. 300W Stepper Motors
operation
Max. RUN current™® 2.0A/Phase ©
STOP current 20% or 30% of max. RUN current (factory default: 30%) Stepper Motor
Rotation speed 0 to 3000rpm
Resolution 500 (factory default), 1000, 1600, 2000, 3200, 3600, 5000, 6400, 7200, 10000PPR O ion
Motor GAIN Within the range of motor gain: 1 to 32 Controllers
In-Position Within the range of Fast response: 0 to 7 or Accurate response: 0 to 7
Pulse input method 1-pulse or 2-pulse input (factory default) method
Motor rotation direction CW (factory default), CCW
Status display e Power/Alarm i_ndi_cator: green/red LED e In-Position indi_cator: orange LED
e Servo On/Off indicator: blue LED e Alarm/Status display part: red LED 7seg.
Input signal RUN pulse, Servo On/Off, alarm reset (photocoupler input)
Output signal In-Position_, alarm out (photocoupler output), ) . .
Encoder signal (A, A, B, B, Z, Z phase, corresponding to 26C31) (line driver output)
Pulse width CW, CCW: input pulse frequency duty 50%, Servo On/Off: min. 1ms, alarm reset: min. 20ms
Rising/Falling time CW, CCW: max. 0.5us

CW, CCW - [H]: 4-8VDC=, [L]: 0-0.5VDC=
Servo On/Off, alarm reset - [H]: 24VDC==, [L]: 0-0.5VDC=

Max. input pulse freq.**|CW, CCW: 500kHz

Pulse input voltage

Input pulse
specifications

Input resistance 220Q (CW, CCW), 10kQ (Servo On/Off, alarm reset)

Insulation resistance Over 100MQ (at 500VDC= megger)

Dielectric strength 1,500VAC~ 50/60Hz for 1 min

Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock 300m/s? (approx. 30G) in each X, Y, Z direction for 3 times

Ambient temp. |0 to 50°C, storage: -10 to 60°C
Ambient humi. |35 to 85%RH, storage: 10 to 90%RH

Environment

Approval C€
Protection structure IP20 (IEC standard)
Weight*® Approx. 900g (approx. 780g)

X 1: Based on the ambient temperature 25°C, ambient humidity 55%RH, and STOP current 30%.
X 2: Max. power consumption during operation. When changing the load rapidly, instantaneous peak current may increase.
The capacity of power supply should be over 1.5 to 2 times of max. power consumption.
% 3: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also.
X4: Max. input pulse frequency is max. frequency to be input and is not the same as max. pull-out frequency or max. slewing frequency.
X5: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.

|
Avutonics A-69
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AiSA-D Series

(m] Dimensions

> 2-@5.5

(unit: mm)

O Panel cut-out

126 37

» <—>‘ 2-M5

Y

D | g
—D |
| em— R —
—DO | d
— |

1011

150

(m] Driver Unit Descriptions

Alarm/Status display part

Motor+Encoder connector (CN1)

Power connector (CN2)

Avutonics

AiSA-D

@)

PHR/ALM
0

3
a0

(Lo e e o o)) 2

RVD

[s)feY=) =] =)(=)=)

CN2
SOURCE /\
200-240VAC~

50/60Hz

cD
1Pi2P
DIR

ﬁﬂ L%L

-
®

»S o
)
g

@

GAIN

NP

9, gﬁé% o
&R

ey

Power/Alarm indicator (green/red)
In-Position indicator (orange)
Servo On/Off indicator (blue)

Function selection DIP switch (SW1)

Resolution setting switch (SW2)
Motor gain setting switch (SW3)

In-Position setting switch (SW4)

1/0 connector (CN3)

A-70
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AC Type 2-Phase Closed-Loop Stepper Motor Driver

(m] Driver Status Indicators

ez & LED color Function Descriptions SENSORS
Display part
Green Power indicator Turns ON when the unit operates normally after supplying power
PWR/ALM . When alarm occurs, it flashes in various ways depending on the situation. FIELD
’ S S
Red Alarm indicator Refer to m] Control Input/Output — O Output — 2. Alarm'. INSTROMENT
INP Orange !n-E03|t|on Turns ON when motor is placed at command position after positioning input.
indicator CONTROLLERS
SERVO Blue Servo On/Off indicator [Turns ON when Servo is operating, turns OFF when servo is not operating.
Alarm/Status Red Alarm. status indicator When alarm occurs, it displays number of the corresponding alarm and the
display part ’ setting number of the rotary switches (RES/GAIN/INP) MOTION DEVICES
SOFTWARE

(m] Driver Setting
© SW1: Function selection DIP switch

-Set rotation direction, pulse input method, STOP current, gain setting, and test mode.

. . ) Switch position
Sett tch No. |N Funct
S ©. |ame jFunction ON OFF (factory default)
| ) 1 DIR Rotation direction Cccw cw g}) oL
osed Loop
W |~ 2 1P/2P  |Pulse input method 1-pulse input method 2-pulse input method Stepper System
® 3 CD STOP current 20% of max. RUN current 30% of max. RUN current
| IR ®
[ 4 |GM Gain setting High gain Low gain Stepper Motors
=
[ 5%t |RVD Test mode Test mode Normal mode ©
X 1: Set to OFF when using the device. It is only for the operation test in manufacturing process. Stepper Motor
® Pulse input method o
% 1-pulse input method % 2-pulse input method Motion
CW: rotation operation signal input CW: forward rotation signal input ontrollers
CCW: rotation direction signal input CCW: reverse rotation signal input

([H]: forward rotation, [L]: reverse rotation)

ow M cw M

o= : : : ! : O : :
[H] 0 - T X | | [HI | | !
ccw ! ‘ ! ! ! ! \ | _\_,_|_,_L
(I : ! | : ‘ : Wy — i : ! ‘
: : 1 f ! : ] : |
Rotatioln‘ angle Rotation angle
position CW < —» CCW position CW «— | —» CCW

X[H]: photocoupler ON (voltage of both ends 4-8VDC==)  [L]: photocoupler OFF (voltage of both ends 0-0.5VDC==)

© STOP current
-In order to decrease motor heat and current consumption at motor stopping moment (in case there is no input during the time of the double
width of last input pulse), set the stop current supplied to the motor phase.

O SW2: Resolution setting switch

-Set the resolution of driver.

-The number of pulses per 1 rotation by resolution is each 500, 1000, 1600, 2000, 3200, 3600, 5000, 6400, 7200, 10000.
-Modified setting values are not applied in the running status, and the values will be applied after motor stopped.

Setting switch Setting Pulse/Revolution Resolution
0 (factory default) 500 2.5
1 1000 5
2 1600 8
o 2ol I3 2000 10
" @ o 4 3200 16
- N 5 3600 18
e 1
6 5000 25
RES 7 6400 32
8 7200 36
9 10000 50

Avutonics AT
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AiSA-D Series

O SW3: Motor gain setting switch
-SW3 shifts motor gain between high and low, depending on 4th pin in SW1.

e Motor gain

-Motor gain is selectable from 32 gains.

-The larger gain is, the more improved transient response becomes and the less error occurs.

XAt the lowest system load status, raise the gain value until motor vibrates and set to 1 to 2 level lower.

Setting switch 4th pin in SW1=OFF 4th pin in SW1=ON
Setting [GAIN [Setting [GAIN |Setting [GAIN [Setting [GAIN
0 x1 8 x9 0 x17 |8 x25
S 1 x2 9 x10 |1 x18 |9 x26 Speed Under - gﬂ’\‘er » Over

ol | 2 <3 |A <11 |2 <19 |A x27

o @ =) 3 x4 B x12 3 x20 B x28 Status

‘-o“%m“ 4 x5 C x13 |4 x21|C x29
5 *x6 D x14 5 x22 D *x30

GAIN 6 x7 E x15 |6 x23  |E x31 >

7 x8 F x16 |7 x24 |F x32 GAIN

© SWa4: In-Position setting swtich

-After position command pulse has finished, if the gap between target position and real position is under In-Position setting value, positioning
completion pulse is output.

-Modified setting values are not applied in the running status, and the values will be applied after motor stopped.

. ) Fast response Accurate response
Setting switch z :
Setting Value Setting Value
0 (factory default) | O 8 0 Position 4
1 +1 9 +1 ! -
oCoO *
T 2 +2 A +2 Command
© o 3 +3 B +3 " position
- A 2 ) C ") In-Position
9 pe = - (fast response) Time
NP Z iz E 12 In-Position
+ +
= = (accurate response) -« .
7 7 F 7 Time

Delay time: 50ms

(m] Contol Input/Output

Inner signal of all input/output consists of photocoupler.
ON, [H]: photocoupler power ON
OFF, [L]: photocoupler power OFF

O Input

1. Position command pulse

-Pulse input is selectable from 1-pulse input method and 2-pulse input method.

(Refer to 'O SW1: Function selection DIP switch'.)

-When using extending cable, it is recommended to connect Common mode choke coil (2mH) to the CW, CCW terminal in series connection.

2. Servo On/Off
-This signal is for rotating axis of motor using external force or used for manual positioning.
-Servo On/Off signal maintains over 1ms as [H]
: Regarded as Servo Off signal and phase current is cut to release torque.
The Servo ON indicator, the In-Position output and indicator turns OFF.
-Servo On/Off signal maintains over 1ms as [L]
: Regarded as Servo On signal and phase current is supplied to gain torque.
The Servo ON indicator, the In-Position output and indicator turns ON.
X Stop the motor for using the signal.
X Refer to '4. Example of input circuit connection'.

3. Alarm Reset

-This signal is for clearing the alarm.

-Alarm reset signal maintains over 20ms as [H]

1 Alarm is cleared, the alarm indicator and alarm output turns OFF, and the driver returns to normal status.

XIf the causes of the alarm are not removed, driver may not be returned to the normal status even with alarm reset.
X Refer to '4. Example of input circuit connection'.

AT2 Avutonics
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AC Type 2-Phase Closed-Loop Stepper Motor Driver

4. Example of input circuit connection
e Input pulse (CW, CCW)

-It is recommended to use 5VDC= at V¢ and short the R,. SENSORS
-In case V. is over 5VDC==, calculate R, value using following formula and use V. below 30VDC=.
‘ Vie-2.17V
R =Ycc<- 11V 2200
KR 0.011A Vee R - FIELD
-In case V,, is 12, 24VDC=, refer to the table on the right for R,.[12YDC= |680Q (min. 0.25W) INSTRUMENTS
24VDC= [1.8kQ (min. 0.5W)
A. Pull-Up B. Pull-Down CONTROLLERS
VCC VCG
n
MOTION DEVICES
'y
2200 R,
Driver SOFTWARE
C. Circuit with NPN (not-reversed) D. Circuit with PNP (reversed)

Driver

)
. Cl d L
Driver St:;;er S();sptem
i B
e External input (Servo On/Off, Alarm Reset) &) pper Motors
A. Pull-Up B. Pull-Down
+24VDC= +24VDC= ©
10kQ 10kQ Stepper Motor
T Y Y b\ ()
- - Motion
- - Controllers
Driver 47 \IJ Driver
C. Circuit with NPN (not-reversed) D. Circuit with PNP (reversed)
+24VDC= +24VDC=
10kQ E
+ B
T 10kQ
 JiE k c +
B x 0
B ¢ \l-/ Driver e
E % \i/ Driver

O Output

1. In-Position

-In-Position output is output condition of positioning completion signal.

-If the gap between target position and real position is under In-Position setting value after position command pulse has finished, In-Position
output turns to [H] and the In-Position indicator turns ON.

-In reverse, when the gap is over In-Position setting value, In-Position output turns to [L] and the In-Position indicator turns OFF.

-For accurate drive, check the In-Position output again and execute the next drive.

X Refer to '3. Example of output circuit connection'.

Avutonics AT3
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AiSA-D Series

2. Alarm

e Alarm

-This function stops motor to protect driver, depending on the error status such as overcurrent or overspeed.
-In case of normal status, output is [H], and in case of alarming status, output is [L].

-When supplying alarm reset, driver returns to the normal status.

X Refer to '3. Example of output circuit connection'.

Alarm/Status display

-When alarm occurs, the alarm indicator (ALM, red) flashes as the times of corresponding alarm type.

-The alarm/status display part displays the number of the corresponding alarm type.

ALM flashing |Alarm/ Alarm type Descriptions Motor Maintain
times Status stop torque
1 ! Overcurrent error When overcurrent flows at motor RUN element
2 c Overspeed error When motor speed is over 3,500rpm
3 3 Position tracking error When‘the gap bf:tween position command value and current position
value is over 90
4 " Overload error When applying load over the rated load for over 1 sec
5 5 Overheat error When heatsink temperature is over 90°C
6 & Motor connection error When motor cable connection error occurs at driver
7 1 Encoder connection error |When encoder cable connection error occurs at driver o X
8 g Overvoltage error When input voltage is over 240VAC~ +10%
9 3 Undervoltage error™’ When input voltage is under 200VAC~ -10%
10 A Motor misalignment When motor is in misalignment
When input pulse is over 3,500rpm
" e Command pulse error When pulse is input before initial alignment
12 C In-Position error When position error (over 1) is kept over 3 sec, after motor stopped.

% 1: When cutting off the power, the undervoltage error occurring is normal operation.
X Depending on the alarm type, it flashes for 0.4 sec interval and it turns OFF for 0.8 sec repeatedly.

<E.g. case of alarm 3> p 2 IT TI ’TI ITI

0.4 sec 0.8 sec

3. Example of output circuit connection
-It is recommended to use below 50VDC= at V..
Use the R, for I (collector current of secondary detector) of photocoupler inside the driver to be within 25mA following the below formula.

XA: R= Veer03V-Ve 400 %B, C: R.= Vee0.3V 4100
A. Circuit with photocoupler -025A 0.025A
Controller Vee Driver (Ve is LED forward voltage of primary photocoupler.)

C. Circuit with pull down (not-reversed)
Vee

10q Driver
¥4
o N
R § T

A phase
L
~ 4
A phase [H] i‘:’l

I.I
8

[ ] 4 :

B phase ;:I ;
P [L] : )
B phase ——l—,——l—l_ Xt is recommended to use Llne driver output

(corresponding to 26C32) at RECEIVER end of

4. Encoder output waveforms

[H]
Z phase —I T | encoder output and terminating resisters
: Ti? : (100-150Q) in parallel at both ends of each
Z phase [[L]] [ | phase (A, A, B, B, Z, Z, corresponding to
= Clockwise (CW) XT=1 cycle of A, B phase 26C31).

AT4 Avutonics
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AC Type 2-Phase Closed-Loop Stepper Motor Driver

(m] Driver Connectors

O Connector function SENSORS
o CN1: Motor+Encoder Connector o CN2: Power connector
Pin arrangement  |Pin no. Function Pin no. Function Pin arrangement |Pin no. Function FIELD
7 @E 14 1 GND 8 +5VDC:_ 1 Regenerative INSTRUMENTS
6 @E 13 2 Encoder A 9 Encoderé 2 resistance
E][E E 3 Encoder B 10 Encoder E 3 N-C CONTROLLERS
[=](=e]0 § 4 Encoder Z 11 Encoder Z 4 Power
Gl=]: |5 PE 12 N-C 5
2|(=][e]le |6 Motor A 13 Motor B 6 PE MOTION DEVICES
1|[ele] 8 7 Motor A 14 Motor B
e CN3: I/O connector SOFTWARE
Pin arrangement  [Pin no. |Input/Output Function Pin no. |Input/Output Function
1 Input CW+ 11 Output In-Position+
'e) 2 Input CW- 12 Output In-Position-
3 Input CCW+ 13 — N-C
1 11 4 Input CCW- 14 — N-C
: : 5 Input Servo On/Off+ 15 Output Encoder A
: : 6 Input Servo On/Off- 16 Output Encoder A
10 20 7 Output Alarm Out+ 17 Output Encoder B g}z))sed Loop
8 Output Alarm Out- 18 Output Encoder B Stepper System
O 9 Input Alarm Reset+ 19 Output Encoder Z ®
10 Input Alarm Reset- 20 Output Encoder Z Stepper Motors
O Connector specifications ©
Specifications S',?j’:,‘:’ Heter
Type Connector Connector terminal [Housing Manufacture
CN1 [Motor+Encoder |5557-14R 5556T — Molex O ion
CN2 |Power 5ESDVM-06P-OR — — Dinkle Controllers
10120-3000PE — 10320-52F0-008 [3M
CN3|I/O connector CJ-MP20-HP[] (sold separately) | — —_ Autonics
X Above connectors are suitable for AiSA-D Series.
(m] Sold Separately
Xt is recommended to use ferrite core at I/O cable and Motor+Encoder cable.
© /O cable
¢ CO20-MPC}-R Pin |Function Cable |Dot line color- |Pin [Function Cable |Dot line color-
(standard: AiS TAG) no. [(name tag) color |numbers no. |[(name tag) color |numbers
1 CW+ Black-1 1 In-Position+ Black-1
2 CW- Red-1 12 |In-Position- Red-1
3 CCwW+ Black-2 13 |[— Black-2
4 CCW- Red-2 14 |[— Red-2
5 Servo On/Off+ Yellow Black-3 15 |Encoder A+ White Black-3
6 Servo On/Off- Red-3 16 |Encoder A- Red-3
123456871830 7 |Alarm Out+ Black-4 17 |Encoder B+ Black-4
8 Alarm Out- Red-4 18 |Encoder B- Red-4
NRBWS6TMBS 20 9 |Alarm Reset+ Black-5 19 |Encoder Z+ Black-5
10 |Alarm Reset- Red-5 20 |Encoder Z- Red-5
X[ of model name indicates cable length (010, 020).
For corresponding EMC standard, cable length should be below 2m.
E.g.) CO20-MP020-R: 2m I/O cable.
O Motor+Encoder cable
® Normal: C1D14M- (], Moving: C1DF14M- ]
X[ of model name indicates cable length (1, 2, 3, 5, 7, 10)
E.g.) C1DF14M-10: 10m moving type motor+encoder cable.
Avtonics A-T5
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AiSA-D Series

(m] Connection for Motor and Driver

CW+
CN1
CW-
CCW+ M
(0]
T Motor
CCW- o
R
Servo On/Off+ Encoder
Servo On/Off-

Alarm Out+

Alarm Out-

Alarm Reset+

Alarm Reset-

In-Position+

In-Position-

N-C

N-C

Encoder A

Encoder A CN2

Encoder B o Regenerative resistance

_ o Regenerative resistance
Encoder B

Encoder Z A Kindex

Source .

200-240VAC~ 50/60Hz O: Input
[ output

[ lNcC

Encoder Z

|
A-T6 Autonics
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AC Type 2-Phase Closed-Loop Stepper Motor Driver

(m] Options for Power Connector (CN2)

Options Model Specifications Manufacture SENSORS
e Resistance: 100Q 5%, .
Regenerative IRC100 « Rated power: 60W (standby), 100W (with heatsink) RARA Electronics Corp.
. FIELD
resistance Used when the load inertia is large or the deceleration time is short. INSTRUMENTS

Forced cooling is required when the surface temperature of the regenerative resistor is high.

« Rated voltage: 250V
RNS-2010 o Rated current: 10A Orient Electronics CONTROLLERS
« Max. leakage current: 1TmA

Connect the unit to the power side to suppress external noise.
Keep wiring as short as possible, and must ground it when connecting power. MOTION DEVICES

LT-C12G801W — OTOWA Electric CO. Ltd
Connect the unit to the power side to protect the product from external noise and surge.
X Use the unit which is commercially available.

Noise filter

Surge protector

SOFTWARE

(m] Troubleshooting

1. When motor does not rotate
(®Check the connection status between controller, driver, and pulse input specifications (voltage, width).
®Check the pulse and direction signal are connected correctly.

(A)

2. When motor rotates to the opposite direction of the designated direction Closed Loop
®When RUN mode is 1-pulse input method, CCW input [H] is for forward, [L] is for backward. pRersy
®When RUN mode is 2-pulse input method, check CW and CCW pulse input are changed or not.

(8)

3. When motor drive is unstable Stepper Motors
@®Check that driver, motor are connected correctly.
®Check the driver pulse input specifications (voltage, width). ©

Stepper Motor
Drivers

(D)
(=] Proper Usage
e Follow instructions in 'Proper Usage'. Otherwise, it may cause unexpected accidents.
e Do not input CW, CCW signal at the same time in 2-pulse input method.
o When the signal input voltage is exceeded the rated voltage, connect additional resistance at the outside.
e To extend the motor+encoder cable, use the designated the cable.
e Keep the distance between power cable and signal cable more than 10cm.
o Install the unit vertically on the alarm/status display part upper side.
e For heat radiation of the driver, install a fan.
e Do not change any setting switches (function, resolution, motor gain, in-position switches) during the operation or after supplying power.
Failure to follow this instruction may result in malfunction.
e Motor vibration and noise can occur in specific frequency period.
®Change motor installation method or attach the damper.
@Use and set the gain value.
e For using motor, it is recommended to maintenance and inspection regularly.
®Unwinding bolts and connection parts for the unit installation and load connection
@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit
@Connection error with motor
®lnconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This product does not prepare protection function for a motor.
e This unit may be used in the following environments.
®Indoors (in the environment condition rated in 'Specifications')
@Altitude max. 2,000m
®Pollution degree 2
@Installation category Il

|
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AiICA-D Series

AC Type Controller Integrated 2-Phase Closed-Loop Stepper Motor Driver

(m] Features

® Real-time position controllable with closed-loop system

® Motor driver and controller integral type

® As AC power type, possible to omit SMPS and perform higher torque than DC power type

® Able to check alarm and status with Alarm/Status display part (7 segment)

® Controllable maximum 31 axis with RS485 communication

® Auto Current Down Mode available

® C language library provided (32-bit, 64-bit)

® Dedicated Windows program (atMotion) provided

® Easy to set various Gain with program (GUI)

® Applicable to the precision equipment such as optical inspection equipment with the features of
maintaining torque in stop and having no micro vibration (hunting)

® 10 levels of resolutions available

® Frame size 42mm, 56mm, 60mm motor supported (Applied motor: AiA-M Series)

in the instruction manual before using.

Please read “Safety Considerations” c €

(m] Applications

® Filed requiring preciseness such as semiconductor equipment, 3D printer, optical inspection equipment, chip mounter, cartesian robot,
conveying equipment, and alignment stage.

(w] Manual

For the detail information and instructions, please refer to user manual, user manual for communication manual and library manual
and be sure to follow cautions written in the technical descriptions (catalog, website).
Visit our website (www.autonics.com) to download manuals.

(] Software (atMotion)

® atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.
® atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple devices.
® Visit our website (www.autonics.com) to download the user manual and software.

< Computer specification for using software> < atMotion screen >
Item Minimum requirements
System IBM PC compatible computer with Intel Pentium Il or above
Operations Microsoft Windows 98/NT/XP/Vista/7/8/10
Memory 256MB+
Hard disk 1GB+ of available hard disk space
VGA Resolution: 1024x768 or higher
Others RS-232 serial port (9-pin), USB port

(] Ordering Information

(e a]- (o} {ee [
Encoder resolution

Motor length

[A [10,000PPR(2,500PPR*4-multiply) |

82.8mm
103.8mm

Motor frame size

’—eo (60x60mm)

M
L
L M [94.9mm
86 |(86x86mm)
L 109.4mm
Item
ID |Driver |
Voltage
9 IA |AC power |
Cat
aregory IC |Contro|ler |
Series |

{Ai [Artificial intelligence
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(m] Configuration Diagram

O SENSORS
0 7 =
o [ ] [ ] fmm] Y FIELD
C 0 INSTRUMENTS
d
CN1 Gl
@ anim B PLC PC (atMotion) CONTROLLERS
. " o P
AIA-M Series . aa USB/
(motor) orsignaliine = RS232C /
% CN3 Wi-Fi MOTION DEVICES
% RS485 - @ = e
é; SOFTWARE
et 20024OVACN ........................................... SOM Serios
Comm. conver)
e RG1  CN2 ol e) (
[n=a]
A I - o
: Regenerative RG2 |I @®
: Circuit resistance v |||ﬁ
: breaker cNa
o
5 5 @)
: ] 1/0 Terminal Block Closed Loop
N O L Stepper System

Noise filter .
forlpower, : AICA-D Series
. (motor driver) )

Stepper Motors

X The thickness of cable should be same or thicker than the below specifications when connecting the cable for connector. gz}ppermm
(® CN1(motor+encoder connector): AWG22, AWG24 Drivers
(@ CN2(power connector): AWG18
(® CN3(communication connector): AWG28 D)
@ CN4(I/O connector): AWG28 o ters
X In case of unstable communication due to noise from peripherals and power, use ferrite core in the wiring.
X are sold separately.

O Noise filter for signal line

-Connect to wiring to suppress external noise.
-Depending on frequency, filtered noise may different.

Model Specification Manufacture
Comm. line 28A2025-0A2

Motor line 28A5776-0A2 Lairdtech
Power line 28A5131-0A2

O Regenerative resistance

-Connect Pin no. 1, 2 on power connector (CN2).
-Use in condition of the high inertia load or the short deceleration time.
-Forced cooling is required in condition of high surface temperature of regenerative resistance.

Model Specification Manufacture

IRC100 « Resistance: 100Q +5%,
« Rated Power: 60W(standby), 100W(heatsink attached)

Rara Electronics Corp.

O Noise filter for power

-Connect the power to suppress external noise.
-The wires should be connected as short as possible and grounded.

Model Specification Manufacture
« Rated voltage: 250V

RNS-2006 e Rated current: 6A Orient Electronics
« Max. leakage current: TmA

O Surge protector

Protect the product from external noise and surge by connecting power.

X Be sure to disconnect the surge protector when testing internal pressure.
It may result in porduct damage.

Model Specification Manufacture
LT-C12G801W — OTOWA Electric Co. Ltd

Avtonics A9
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AiICA-D Series

(m] Specifications

Model AiCA-D-60MA [AiCA-D-60LA |AiCA-D-86MA [AiCA-D-86LA
Power supply 200-240VAC~ 50/60Hz
P sTop*! Max. 60W Max. 65W

ower -
consumption g”;;afig:"g Max. 160W Max. 220W Max. 250W Max. 300W
Max. RUN current™? 2.0A/Phase

STOP current

20% of max. RUN current

Rotation speed

0 to 3000rpm

Resolution™®

500 (factory default), 1000, 1600, 2000, 3200, 3600, 5000, 6400, 7200, 10000 PPR

Motor GAIN

0 to 30, Fine Gain

Positioning range

-2,147,483,648 to +2,147,483,647

In-Position

Fast Response: 0 to 7
Accurate Response: 0 to 7

Motor rotation direction™?

Cw, CCW

Status display

« Power/Alarm indicator: green/red LED
e Servo On/Off indicator: blue LED

e In-Position indicator: orange LED
o Alarm/Status display part: red LED 7seg.

1/0 voltage level

[H]: 15-30VDC=, [L]: 0-2VDC=

1o Input Exclusive input: 20, general input: 9
Output Exclusive output: 4, general output: 10
External power supply VEX(recommended: 24VDC==): 2, GEX(GND): 2

Operation mode

Jog / Continuous / Index / Program / Position / Torque mode

Index step numbers 64 steps
Step 256 steps
ABS(move absolute position), INC(move incremental position), HOM(home search), ICJ(jump input
Program Control condition), IRD(y\(aiting input), OPC((_)!\I/OFF of output port), OPT(on pulsg from output ;_)ort), JMP(jump),
Function Command REP(start repetition), RPE(end repetition), END(end program), POS(position set), TIM(timer),
CMP(compare output), TOQ(torque control)
Start Power ON program auto-start function
Home search  |Power ON home search auto-start function
RS485 Comm.|Comm. Speed™®|9600, 19200, 38400, 57900, 115200(factory default) [bps]

Multiaxial control

31-axis

ID setting switch

16bit rotary switch(0~F), 1bit DIP switch

Alarm output

Overcurrent, overspeed, position tracking, overload, overheat, motor connection, encoder connection,
overvoltage, undervoltage, motor misalignment, command speed, In-Position, memory, emergency stop,
program mode, index mode, home search mode

Warning output

+Software limit, thardware limit, overload

Input resistance

4.7kQ(Anode Pull-up)

Insulation resistance

Over 200MQ (at 500VDC= megger)

Dielectric strength

1,500VAC~ 60Hz for 1 min

Vibration

1.5mm amplitude at frequency of 10 to 55Hz(for 1 min) in each X, Y, Z direction for 2 hours

Shock

300m/s*(approx 30G) in each X, Y, Z direction for 3 times

Ambient temp.

0 to 50°C, storage: -10 to 60°C

Environment

Ambient himi.

35 to 85%RH, storage: 10 to 90%RH

Protection structure

IP20(IEC standard)

Sold separately

¢ |/O cable: COSO-MPD-RX“(standard: AiC TAG)
« Motor+Encoder cable - normal: C1D14M-_*® / moving: C1DF14M-[*®
o Communication converter: SCM-WF48, SCM-US48I, SCM-38I

Approval

(43

Weight®

Approx. 1,080g (approx. 800g)

1: Based on the ambient temperature 25°C, ambient humidity 55%RH and STOP current 20%.
X2: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also.
X 3: Settable with the dedicated program (atMotion).
X4: ] of model name indicates cable length (010, 020, 030, 050, 070, 100, 150, 200)
E.g.) CO50-MP070-R: 7m I/O cable.
For corresponding EMC standard, cable length should be below 2m.
X5: []of model name indicates cable length (1, 2, 3, 5, 7, 10, 15, 20)
E.g.) C1DF14M-10: 10m moving type motor+encoder cable.
X 6: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.

A-80
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(m] Factory Default

Function Factory default SENSORS
Resolution 500PPR

Motor GAIN 0

In-Position 0 T ST RUMENTS
Comm. speed 115,200bps

Communication ID setting switch (ID Sel) 1

Communication ID setting/Terminating Communication ID setting (ID) OFF CONTROLLERS
resistance setting DIP switch(ID, TERM) |Terminating resistance setting (TERM) |OFF

MOTION DEVICES

(m] Dimensions

47 (unit: mm) SOFTWARE
O Panel cut-out
37 126 37 2-M5
-

(8)
Stepper Motors

©)
Stepper Motor

ﬁ Drivers

)
Motion
Controllers

150
160
150

==

—_— —
—_— —

m] Installation

87, 20 (unit: mm)

© & \

XlInstall on the metal plate with high thermal conductivity for heat dissipation of the driver.
XlInstall in the well-ventilated area and install the cooling fan in the unventilated environment.
X Failure to heat dissipation may result in damage or malfunction due to the stress on the product.
Check the environment of use within the rated specifications and install on the well-heat dissipated area.
XIn case of installing the drivers more than two,
keep distance at least 20mm in the horizontal direction and at least 25mm in the vertical direction.

150

(&) )
Lo-i
3

(& (&

Avtonics A-81



»öÆÇCMYKDombo.eps


AiICA-D Series

(m] Unit Descriptions

@ 1. Alarm/Status display part (orange)
2 : Displays the corresponding number, status, model, etc. when Alarm occurs.
2. Power/Alarm indicator (PWR/ALM) (green/red)
3. In-Position indicator (INP) (orange)
:Turns ON when motor is placed at command position after positioning input.
4. Servo On/Off indicator (SERVO) (blue)
: Turns ON when Servo is operating
Turns OFF when Servo is not operating
5. Communication ID setting rotary switch (ID Sel setting: 0 to F)
: [ID OFF] ID Sel setting 0 to F — Node ID O(disable) to 15
[ID ON] ID Sel setting 0 to F — Node ID 16 to 31
6. Communication ID setting/Terminating resistance DIP switch (ID, TERM)
: ID - Communication ID setting,
TERM - Set to use terminating resistance
7. Motor+Encoder connector (CN1)
8. Power connector (CN2)
9. Communication cable connector (CN3)
-+ 10 10. /O connector (CN4)

|=I=YY =] s1=Ys))

(w] Driver Status Indicators

Indicator & LED ) e
Display part ol Function Descriptions

Green Power indicator Turns ON when the unit operates normally after supplying power.
PWR/ALM Red Alarm indicator When alarm occurs, it flashes in various ways depending on the situation.

Refer to ®] Control Input/Output — O Output — 3. Alarm/Warning'.

INP. Orange |In-Position indicator Turns ON when motor is placed at command position after positioning input.
SERVO Blue Servo On/Off indicator Turns ON when Servo is operating, turns OFF when servo is not operating.
g‘::prlrzgséztxs Red Alarm, status indicator Displays the corresponding number, status, model, etc. when Alarm occurs.
RxD IN* Yellow . Flashes when receiving data.
TxD OUT™" Green RS485 Data /O display Flashes when sending data.

X 1: Although RS485 OUT is disconnected, RXD IN/TXD OUT operates normally, if RS485 IN is communicating.

(w] Driver Setting

O ID Sel: Communication ID setting switch

X Set Node ID of the driver.
X Depending on the ID setting of the ID/Term switch, it is possible to connect max. 31-axis.

. . . ID . ID
Setting switch |Setting D OFF D ON Setting D OFF D ON
0 Disable 16 8 8 24
1 1 (factory default)|17 9 9 25
2 2 18 A 10 26
3 3 19 B 11 27
4 4 20 C 12 28
5 5 21 D 13 29
6 6 22 E 14 30
7 7 23 F 15 31

O ID, TERM: Communication ID setting/Terminating resistance DIP switch
X Set Node ID of the driver.
X Set to use terminating resistance.

No Function Switch position
) ON OFF(factory default)
1 ID setting ID: 16 to 31 ID: 1t0 15
Terminating|Use terminating resistance|Do not use terminating
2 } .
resistance (120Q) resistance
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(m] Driver Connectors

O Connector function sEnsoRs
e CN1: Motor+Encoder connector e CN2: Power connector
Pin arrangement |Pin no. |Fuction Pin no. [Function Pin arrangement |Pin no. [Function FIELD
1 GND 8 +5VDC= 1 Connect INSTRUMENTS
2 Encoder A 9 Encoder A N1 |5 :Zgi‘:?:r:ig"e
3 Encoder B 10 Encoder B | 2 CONTROLLERS
4 Encoder Z 11 Encoder Z s |3 N-C
5 PE 12 N-C )4 |4
6 Motor A 13 Motor B (R AC power input HOTIONBEVICES
7 Motor A 14 Motor B )i 6
6 PE SOFTWARE
e CN3: RS485 Communication cable connector
Pin arrangement |Pin no. (Input/Output |Function Pin no. |[Input/Output |Function
= | _ 1 — N-C 5 — N-C
=l 2 — N-C 6 Input/Output |RS485 DATA-
=0 3 Input/Output |RS485 DATA+ |7 — N-C o Loop
§ 00 . NG s NG Stepper System
(B)
Stepper Motors
o CN4: 1/O connector
Pin arrangement |Pin no. |Input/Output |Function Pin no. |Input/Output |Function ©
Stepper Motor
1 — N-C 26 Input INO Drivers
2 — N-C 27 Input IN1
3 Input Reset 28 Input IN2 o ion
4 Input Start 29 — N-C Controllers
5 Input Stop 30 Input IN3
6 Input EMG 31 Input IN4
7 Input Step0/+Run/+Jog 32 Input IN5
I8 8 Input Step1/-Run/-Jog 33 Input IN6
i 9 Input Step2/SSP0O 34 Input IN7
- & |10 Input Step3/SSP1 35 Input IN8
- < [ Input Step4/MSPO 36 Input VEX
12 Input Step5/MSP1 37 Input GEX
13 Input MDO/HMDO 38 Output Alarm
of o 14 Input MD1/HMD1 39 Output Compare1(Trigger)
a < 15 Input Pause 40 Output Compare2(Trigger)
Q 3 |16 Input Servo On/Off 41 Output OuUTO
HE—d 17 Input Home 42 Output ouT1
i 18 Input Alarm Reset 43 Output ouT2
19 Input +Limit 44 Output OouUT3
20 Input -Limit 45 Output ouT4
21 Input ORG 46 Output OouUT5
22 Input SD 47 Output ouUT6
23 Output In-Position 48 Output ouT7
24 Input VEX 49 Output ouT8
25 Input GEX 50 Output ouT9
O Connector Specifications
Specifications
Type Connector Connector terminal |Housing Manufacture
CN1 |Motor+Encoder |5557-14R 5556T — Molex
CN2 |Power 5ESDVM-06P-OR | — —_ Dinkle
CN3 |Communication |LS-CV-J45BBKZ |— — EPN.
CN4 [I/O connector |10150-3000PE — 10350-52F0-008 |3M

X Above connectors are suitable for AiCA-D Series
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AiICA-D Series

(m] Sold Separately

X Recommended to use ferrite core at both ends of the 1/0 cable and Motor+Encoder cable.

O 110 Cable
e CO50-MPL-R Pin |Function Cable [2°1I"® pin |Function Cable |DOtIn®
(Standard: AiC TAG) no. |(Name TAG) color | umbers |10 |(Name TAG) —jeolor 1 bers
. 1 Brake+ Black-1 26 [INO Red-3
2 Brake- Red-1 27 [IN1 Black-4
3 Reset Black-2 28 |IN2 White [Red-4
4 Start Red-2 29 |N-C Black-5
5 Stop Orange Black-3 30 |IN3 Red-5
6 EMG Red-3 31 |IN4 Black-1
7 Step0/+Run/+Jog Black-4 32 |INS Red-1
8 Step1/-Run/-Jog Red-4 33 |IN6 Black-2
9 Step2/SSP0O Black-5 34 |IN7 Red-2
10 [Step3/SSP1 Red-5 35 |IN8 Gray Black-3
11 |Step4/MSPO Black-1 36 |VEX Red-3
12 |Step5/MSP1 Red-1 37 |GEX Black-4
13 |[MDO/HMDO Black-2 38 |Alarm Red-4
14 |MD1/HMD1 Red-2 39 [Compare1 Black-5
15 |Pause Yellow Black-3 40 |Compare2 Red-5
16 [Servo On/Off Red-3 41 |OUTO Black-1
17 |Home Black-4 42 |OUT1 Red-1
18 |Alarm Reset Red-4 43 |OUT2 Black-2
19  [+Limit Black-5 44 |OUT3 Red-2
20 |-Limit Red-5 45 |OUT4 Pink Black-3
21 |ORG Black-1 46 |OUT5 Red-3
22 |SD Red-1 47 |OUT6 Black-4
23 |In-Position White |Black-2 48 |OUT7 Red-4
24 |VEX Red-2 49 |OUT8 Black-5
25 |GEX Black-3 50 |OUT9 Red-5

X[ of model name indicates cable length (010, 020, 030, 050, 070, 100, 150, 200).
E.g.) CJ-MP50-HP070: 7m I/O cable

O Motor+Encoder cable
e Normal: C1D14M- [ ], Moving: C1DF14M-[ |

X[ of model name indicates cable length (1, 2, 3, 5, 7, 10, 15, 20).
E.g.) C1DF14M-10: 10m moving type motor+encoder cable

© Communication converter

e SCM-WF48 e SCM-US48I e SCM-38I
(Wi-Fi to RS485-USB wireless (USB to RS485 converter) (RS232C to RS485 converter)
communication converter) el cele

cefe

W &
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(m] Control Input/Output

Inner signal of all input/output consists of photocoupler.
ON [H]: photocoupler power ON SENSORS
OFF [L]: photocoupler power OFF
O Input INSTRUMENTS
1. Exclusive input (20)
Signal name Descriptions Pin no.|Signal name Descriptions Pin no.
N A CONTROLLERS
Reset Reset command 3 MDO/HMDO Operation mode desngna_lte 0/ 13
Home search mode designate 0
Start Drive start command 4 MD1/HMD1 Operation mode designate 1 / 14 MOTION DEVICES
Home search mode designate 1
Stop Drive stop command 5 Pause Pause 15
EMG Drive emergency stop command 6 Servo On/Off Servo On/Off 16 SOFTWARE
Step0/+Run/+Jog |Step designate 0 / +Run / +Jog 7 Home Home search 17
Step1/-Run/-Jog |Step designate 1/ +Run / +Jog 8 Alarm Reset Alarm reset command 18
Step2/SSPO Step designate 2 / Start speed designate 0|9 +Limit +direction limit sensor 19
Step3/SSP1 Step designate 3 / Start speed designate 1|10 -Limit -direction limit sensor 20
Step4/MSPO Step designate 4 / Max. Speed designate 0|11 ORG Home sensor 21
Step5/MSP1 Step designate 5 / Max. Speed designate 1|12 SD Dceleration (deceleration stop) signal 22
2. General input (9)
(A)
Signal name Descriptions Pin no. g:::;g:—g;sptem
INO~IN2 General input 0 to 2 26 to 28
IN3~IN8 General input 3 to 8 30 to 35 ®
Stepper Motors
3. Example of input circuit connection
-All input circuits are insulated with photocoupler, and separate external power (recommended: 24VDC=) is necessary. (©)
. . Stepper Motor
-Case of using external power 24VDC= does not require R,. Drivers
-In case using external power over 24VDC=, select RL value that I (forward current of primary LED) of photocoupler to be around -
2.5mA (max. 10mA). ©)
XR,= VOE())((;; .52:v 10%10°Q Controlirs
A. Pull-up VEX B. Circuit wiht NPN (not-reversed)  ygEx
N C
Driver Driver i
\/ e B Input signal
XN: Input pin number of CN4
O Output
1. Exclusive output (4)
Signal name Descriptions Pin no. |Signal name Descriptions Pin no.
In-Position Drive ending pulse 23 Compare1(Trigger) |Comparison output 1 39
Alarm Alarm output 38 Compare2(Trigger) |Comparison output 2 40

2. In-Position

-In-Position output represents output is output of positioning completion signal.

-If the gap between target position and real position is under In-Position setting value after position command pulse has finished,
In-Position output turns ON and In-Position indicator turns ON.

-In reverse, when the gap is over In-Position setting value, In-Position output turns OFF and the In-Position indicator turns OFF.

X For accurate drive, check the In-Position output again and execute the next drive.

X Refer to '6. example of output circuit connection'.

Fast Response Accurate Response A

Setting Value Setting Value Position

0 (factory default) |0 8 0 f =

1 +1 9 +1 : D Target

2 +2 10 +2 ; position
3 +3 11 +3 In-Position |

4 +4 12 +4 (Fast Response) Time
5 5 13 5 In-Position

6 16 14 +6 (Accurate Response) P e Time
7 +7 15 +7 Delay time: 50ms
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AiICA-D Series

(m] Control Input/Output

3. Alarm/Warning
+ Alarm
-This function stops motor to protect driver, depending on the error status such as overcurrent or overspeed.
-In case of normal status, output turns ON, and in case of alarming status, output turns OFF.
-When supplying alarm reset, driver returns to the normal status.
X Refer to '6. example of output circuit connection'.
+ Warning
-This function notices dangers with the alarm indicator prior to motor stop with limit signal or overload alarm.
-When turning out from the alarming condition, driver returns to the normal status automatically.
- Alarm/Warning indicator
-When alarm occurs, the alarm indicator (ALM, red) flashes as the times of corresponding alarm type.
-The alarm/status display part displays the number of the corresponding alarm type.

Motor Torque

Alarm/Status Alarm type Descriptions o — .
01 |Overcurrent error When overcurrent flows at motor RUN element
02 |Overspeed error When motor speed is over 4,000rpm

When the gap between position command value and current position

03 |Position tracking error . .
value is over 90

4 |Overload error When applying load over the rated load for over 1 sec
05 |Overheat error When heatsink temperature is over 80°C
06 |Motor connection error When motor cable connection error occurs at driver
07 |Encoder connection error |When encoder cable connection error occurs at driver Stop Release
08 |Overvoltage error When input voltage is over 240VAC~ +10%
09 |Undervoltage error When input voltage is under 200VAC~ -10%
{0 |Motor misalignment When motor is in misalignment
/1 |Command pulse error When input ;.)ul.se is over 3,?(?(.)rpm.
When pulse is input before initial alignment
| In-Position error When position error (over 1) is kept over 3 sec, after motor stopped.
! Memory error When memory error is detected as power supplied
4 |Emergency stop When emergently stopped with emergency stop command
{5 |Program mode errer When 'END' command is not exist at the last step
When other instruction is used but 'INC', 'ABS' Stop Remain

{6 |Index mode error
When index command is not completed du to the stop command

il |Home search mode error [When failed to find home
X Depending on the alarm/warning type, it displays as a segment on the Alarm/Status display part.

Motor Torque

Warning/Stauts  |Warning type Descriptions S
Y { |+Software limit When normal direction (CW) software limit is ON.
Y -Software limit When reverse direction (CCW) software limit is ON. Sto Remain
+Hardware limit When normal direction (CW) hardware limit is ON. P
Y4 |-Hardware limit When reverse direction (CCW) hardware limit is ON.

When maximum load is kept connected over 10 sec.
(may cause overheat on motor and driver)
X Even though warning occurs, it drives as normal status and it may cause damage by fire.

It is recommended not to use the unit during warning status.

“5 |Overload warning Remain |Remain
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(m] Control Input/Output

4. Comparison output (Compare1, Compare2)
It outputs trigger pulse at the designated cycle.

SENSORS

Mode Description

0 Not use comparison output. T ST RUMENTS
1 Comparison output turns ON when the present absolute position value is same or bigger than the set position value.

2 Comparison output turns ON when the present absolute position value is same or smaller than the set position value.

3 Trigger pulses output with the set interval and width. CONTROLLERS

X Please refer to the user manual to learn how to set.

MOTION DEVICES

5. General output (10)

Signal name Descriptions Pin no.
OUTO to OUT9 |General output 0 to 9 (41 to 50 SOFTWARE

6. Example of output circuit connection

-All output circuits are insulate with photocoupler.

-External power input is available from 5VDC= to 80VDC= with the open collector method.
Select RL value that IC (collector current of secondary LED) of photocoupler to be around 10mA.

.o _ VEX-0.7V
KR="001A
A. Circuit with photocoupler B. Circuit with pull-up(reversed) B sed Loop
VEX VEX Stepper System
2»]: ) R b oper Mot
S 1__ Output r,!ﬂ ﬁ Output epperiieiers
oo . signal e 4. signal 67
Z; ’ Zp N (S(lpper Motor
Drivers
Driver Driver (D)
Motion
N Controllers
GEX GEX
XN: Output pin numer of CN4
(m] Communication Output
It is for parameter setting and monitoring via external devices (PC, PLC, etc.).
O Interface
Comm. protocol Modbus RTU Comm. speed 9600, 19200, 38400, 57600, 115200 bps
Connection type RS485 Comm. response wait time |5 to 99ms
Application standard |Compliance with EIA RS485 Start bit 1bit (fixed)
Max. connections 31 units (address: 01 to 31) Data bit 8bit (fixed)
Synchronous method |Asynchronous Parity bit None, Even, Odd
Comm. method Two-wire half duplex Stop bit 1-bit, 2-bit
Comm. distance Max. 800m
Xt is not allowed to set overlapping communication address at the same communication line.
Use twisted pair wire for RS485 communication.
O Application of system organization
RS232C/ X Only for RS485 communication output model.
USB/Wi-Fi RS485 Terminating resistance
(10010 120Q) B(-) | RS485
/ - K4 DEVICE
VAVARVAVK | we

Comm.
Converter _.-

A(*)B() || A(+)B() A(*) B()
RS485 RS485 RS485
DEVICE || DEVICE | | DEVICE
#1 #2 #30

Xt is recommended to use Autonics communication converter;
SCM-WF48 (Wi-Fi to RS485-USB wireless communication converter, sold separately),
SCM-US48I (USB to RS485 converter, sold separately), SCM-381 (RS232C to RS485 converter, sold separately).
Please use twisted pair wire, which is suitable for RS485 communication, for SCM-WF48, SCM-US48| and SCM-38lI.
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AiICA-D Series

(m] Connection of Motor and Driver

CN3
o RS485 DATA+
° o RS485 DATA-
78] °NC
CN4
1
10kQ 54
36 VEX
3 o Reset
. 4 o Start
. 5 o Stop
CN1 . 6 o EMG
A . 7 o Step0/+Run/+Jog
6
. 8 o Step1/-Run/-Jog
A = M
Motor f . 9 o Step2/SSPO
B
137 ° . 10 }—o Step3/SSP1
Encoder 5 r
14 . 1 o Step4/MSPO
A R . 12 o Step5/MSP1
A o . 13 o MDO/HMDO
B . 14 }—o MD1/HMD1
3
: 15 Pause
_ n B o
B (o c
o . 16 o Servo On/Off
4 1) d
_ e . 17 © Home
Z 11 '
. 18 o Alarm Reset
+5VDC= s
. 19 o +Limit
GND o
1 . 20 o -Limit
PE [ 5 . 21 }—o ORG
. 22 }—o SD
N-C | 12
. 2 ) —IN0~2
10kQ
....... no
SERE
CN2 T ~3305 o IN3~8
Regenerative resistance :23? o GEX
Regenerative resistance }\v: 23 —o In-Position
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AC Type Controller Integrated 2-Phase-Loop Stepper Motor Driver

(] Troubleshooting

Malfunction Causes Troubleshooting SENSORS
The communication cable is not Check communication cable wiring.

When communication is |connected. Check communication cable connection correctly.

not connected icati P
The_ communication port or speed Check communication port and speed settings are correct. INSTRUMENTS
settings are not correct.

. Check that servo On/Off input signal is [L].

Z\)/(réﬁg motor does not Servo is not ON. In case of [H], servo is off and excitation of motor is released. CONTROLLERS

Alarm occurs. Check the alarm type and remove the cause of alarm.

When motor rotates to
the opposite direction of
the designated direction

MotorDir parameter setting is not
correct.

MOTION DEVICES

Check the MotorDir parameter settings.

- Connection between motor and !
z\:]r;?:bT;Otor drive is encoder is unstable. Check the Motor+Encoder connection cable. SOFTWARE

Motor gain value is not correct. Change the Motor Gain parameter as the certain value.

(] Proper Usage

® Follow instructions in 'Proper Usage'.

Otherwise, It may cause unexpected accidents. (A)

® |t is recommended to use 485 converter with the separate power. g::;;grl_so;sptem
(Autonics product, SCM-38l, recommended)

® Keep the distance between power cable and signal cable more than 10cm. ®)

Stepper Motors
® Motor vibration and noise can occur in specific frequency period

(DChange motor installation method or attach the damper. (C)
— Stepper Motor
(@Use the unit out of the dedicated frequency range when vibration and noise occurs due to changing motor RUN speed. Drivers

® For using motor, it is recommended to maintenance and inspection regularly.
. . L . . (D)
(DUnwinding bolts and connection parts for the unit installation and load connection l\cﬂotiton"

ontrollers
(@Strange sound from ball bearing of the unit

(3Damage and stress of lead cable of the unit

@Connection error with motor

(BInconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
® This product does not prepare protection function for a motor.
® This unit may be used in the following environments.

DIndoors (in the environment condition rated in 'Specifications')

@Altitude max. 2,000m

@ Pollution degree 2

@]nstallation category |1

Avtonics A-89
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(B) Stepper Motors
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Safety Considerations

XPlease observe all safety considerations for safe and proper product operation to avoid hazards.
XA symbol represents caution due to special circumstances in which hazards may occur.

A Warning Failure to follow these instructions may result in serious injury or death.

A Caution Failure to follow these instructions may result in personal injury or product damage.

(m] 5-Phase Stepper Motor

|A Warning

1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury or
substantial economic loss. (e.g. nuclear power control, medical equipment, ships, vehicles, railways, aircraft,
combustion apparatus, safety equipment, crime/disaster prevention devices, etc.

Failure to follow this instruction may result in personal injury, economic loss or fire.
2. Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct sunlight, radiant
heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in explosion or fire.
3. Do not use the brake for safety.
[AK-B Series, AK-GB Series, AK-RB Series]
Failure to follow this instruction may result in personal injury or product and ambient equipment damage.

4. Fix the unit on the metal plate.

Failure to follow this instruction may result in personal injury or product and ambient equipment damage.

5. Do not connect, repair, or inspect the unit while connected to a power source.
Failure to follow this instruction may result in fire.

6. Install the unit after considering counter plan against power failure.

Failure to follow this instruction may result in personal injury, economic loss or fire.
7. Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.
8. Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire or electric shock.
9. Install the motor in the housing or ground it.

Failure to follow this instruction may result in personal injury, fire or electronic shock.
10. Make sure to install covers on motor rotating components.

Failure to follow this instruction may result in personal injury

11. Do not touch the unit during or after operation for a while.

Failure to follow this instruction may result in burn due to high temperature of the surface.

12. OFF the power directly when error occurs.

Failure to follow this instruction may result in personal injury, fire or electronic shock.

|A Caution

1. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.
2. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire.
3. The motor may overheat depending on the environment.
Install the unit at the well-ventilated environment and forced cooling with a cooling fan.
Failure to follow this instruction may result in product damage or degradation by heat.

General precaution
Indicate general warning, caution or

danger.

B-2 Avtonics
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5-Phase Stepper Motor and Driver Specifications

(O: General specifications, O: High-speed, High-torque specifications)

X (W) stands for dual shaft of motor. (The built-in brake type provides single shaft type only.)
X The motor torque has a big difference in torque by the characteristics of the driver.
Please refer to the graph in this catalogue that shows the characteristics of motors and drivers.
For MD5-HD14, MD5-HD14-2X(3X), MD5-ND14, the high-speed region torque characteristics are better at 35VDC than at 20VDC.
In addition, MD5-HF 14 and MD5-HF28 have further improved torque characteristics in the high-speed area than using DC type driver.
_________________________________________________________________________________________________________________|]

Avutonics

B-3

Motor Driver
SENSORS
Frame Torque |Rated current |MD5-HD14/MD5-ND14/ (MD5-HF14/
size Type Model (kgf-cm) |(A/Phase)  |MD5-HD14-2X(3X) MD5-HF14-A0 |MPS-HF28
FIELD
02K-S523(W) 0.18  [0.75 O [¢) — INSTRUMENTS
24mm  |Shaft type
04K-S525(W) 028 [0.75 O O —
A1K-S543(W){B] 1.3 0.75 O O — CONTROLLERS
2232 E/Pe ! A2K-S544(W){B] 18 0.75 ) o —
a
Builtin brake type |A2K-M544(W) 1.8 1.4 O [©) —
A3K-S545(W){B] 2.4 0.75 O [} — MOTION DEVICES
AH1K-S543 1.3 0.75 O O —
42mm —
Hollow shaft type AH2K-S544 1.8 0.75 O O - SOFTWARE
AH3K-S545 2.4 0.75 O o —
Geared type/ A10K-S545(W)-GBI5 10 0.75 O [€) —
Geared + A15K-S545(W)-G[Bl7.2 |15 0.75 O [¢) —
Built-in brake type  |A15K-S545(W)-GB[10 |15 0.75 O [} —
A4K-S564(W){B] 42 0.75 O O —
A4K-M564(W)4B] 42 14 O [©) —
A4K-G564(W) 42 238 — — [¢) -
Shaft type /
hotta” ABK-S566(W)-{BI 8.3 0.75 @) o — o
Built-in brake type |ABK-M566(W)B] 8.3 14 O O —
ABK-G566(W) 8.3 238 — — O ®)
A16K-M569(W){B] 166 |14 O o — Stepper Hotors
A16K-G569(W){B] 166 [2.8 — — ¢ ©
AH4K-S564(W) 4.2 0.75 O o - Drivers
AH4K-M564(W) 42 14 O [6) —
60mm
Hollow shaft tvoe AHBK-S566(W) 8.3 0.75 O &) — o
P AHBK-M566(W) 8.3 14 O o — Controllers
AH16K-M569(W) 16.6 14 O € —
AH16K-G569(W) 166 [2.8 — — [§)
Geared type/ A35K-M566(W)-GBJ5 |35 14 O &) —
Geared + A40K-M566(W)-G[BI7.2 |40 1.4 O [®) —
Built-in brake type | A50K-M566(W)-G[B[10 |50 14 O ©] —
Rotary actuator type/ |A35K-M566(W)-RBJ5 |35 14 O [¢) —
Rotary actuator + A40K-M566(W)-R[BJ7.2 |40 1.4 O O -
Built-in brake type | A50K-M566(W)-RB[10 |50 1.4 O [6) —
A21K-M596(W){B] 21 1.4 O O —
A21K-G596(W){B] 21 2.8 — — )
3222 t+VPe ! A41K-M599(W){B] 41 14 ) ) —
Buit-in brake type  |A41K-G599(W){B] 41 238 — — [§)
A63K-M5913(W){B] 63 14 O O —
A63K-G5913(W)4Bl 63 2.8 — — )
AH21K-M596(W) 21 14 O [©) —
AH21K-G596(W) 21 238 — — [¢)
AH41K-M599(W) 41 14 O [¢) —
85mm  |Hollow shaft type
AH41K-G599(W) 41 28 — — )
AH63K-M5913(W) 63 1.4 O € —
AH63K-G5913(W) 63 2.8 — — [¢)
A140K-M599(W)-GBJ5 [140 14 O [¢) —
A140K-G599(W)-GBI5 |140 238 — — [¢)
geareg t:/pe/ A200K-M599(W)-GBJ7.2 |200 14 0 o —
eare
Built-in brake type |A200K-G599(W)-G[BI7.2 |200 2.8 — — )
A200K-M599(W)-G[Bl10 (200 1.4 O [©) —
A200K-G599(W)-GBI10 [200 238 — — ¢
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5-Phase Stepper Motor

(m] Ordering Information

e Application model: shaft type, hollow shaft type, built-in brake type

[A] Jiex] - [mis]s]s] |- ? I

No mark |Standard type

ire connection

B>ﬁ<1

Built-in brake type

No mark [Pentagon

Shaft type

SXZ

Standard

No mark [Single shaft

Motor length

Motor frame size

w

Dual shaft

—2 |24x24mm

30.5mm

46.5mm

4 [42x42mm

33mm

39mm

47mm

Motor phase

—6 |60x60mm

48.5mm

59.5mm

89mm

L19 |85x85mm

68mm

98mm

=Oo|lo|o|h|l|lO|A(w||la|w

w

128mm

Rated current

[5 phase

0.75A/Phase

Max. holding torque

1.4A/Phase

Q= |0 (@

2.8A/Phase

Motor type

quare

[kgf-cm (refer to motor specification)

o mark [Shaft type

ltem

I|Z((»n

Hollow shaft type

{A

% 1: Built-in brake type provides single shaft type only.
% 2: Standard wiring is optional. (except frame size 24mm motor, A4K-G564(W), ABK-G566(W))

(m] Ordering Information

[Autonics motor

e Application model: geared type, geared+built-in brake type, rotary actuator type,
rotary actuator+built-in brake type

(AL 1-mils][ L ILT-

Iltem

X 1: Built-in brake type provides single shaft type only.

. 5 1:5
Gear ratio 72 172
10 1:10
G Geared type
Motor type GB*! Geared+built-in brake type
R Rotary actuator type
RB*! Rotary actuator+built-in brake type
Shaft type No mark*" |Single shaft
Motor length w Dual shaft
—l
Motor frame size |_ 4 42x42mm 5 47mm
|_ 6 60x60mm 6 59.5mm
9 85x85mm 9 98mm
Motor phase I5 |5 Phase

S 0.75A/Phase

Rated current m 1.4A/Phase
G 2.8A/Phase
10K 10kgf-cm  |50K 50kgf-cm

Max. allowable torque 15K 15kgf-cm  |140K 140kgf-cm

35K 35kgf-cm  [200K 200kgf-cm
40K 40kgf-cm
[A [Autonics motor |

B-4
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5-Phase Stepper Motor

(m] Specifications of Motor

Max. Max. Rotor -
Motor Model Ratedt holding allowable moment of W|r_1dt|ng Motor length SENSORS
Frame size |Type ode ((:Au/rlrﬁir;se) torque torque inertia [((a)s)ls ance (mm)
(kgf-cm) (kgf-cm) (gf-cm?) FELD
24mm Shaft type 02K-S523(W) 0.75 0.18 — 4.2 1.1 30.5 INSTRUMENTS
04K-S525(W) 0.75 0.28 — 8.2 1.7 46.5
A1K-S543(W){B] 0.75 1.3 — 35 1.7 33/56
Shaft type/ A2K-S544(W){B] 0.75 1.8 — 54 2.2 39/62 CONTROLLERS
Built-in brake type [A2K-M544(W) 1.4 1.8 — 54 2.2 39
A3K-S545(W){B] 0.75 2.4 — 68 2.2 47/70
AH1K-S543 0.75 1.3 — 35 1.7 33 MOTION DEVICES
Hollow shaft type |AH2K-S544 0.75 1.8 — 54 2.2 39
42mm AH3K-S545 0.75 2.4 — 68 2.2 47
A10K-S545(W)-G5 0.75 — 10 68 2.2 74.5 SOFTWARE
Geared type A15K-S545(W)-G7.2 [0.75 — 15 68 2.2 74.5
A15K-S545(W)-G10 __ [0.75 — 15 68 2.2 74.5
A10K-S545-GB5 0.75 — 10 68 2.2 97.5
Geared+
built-in brake type A15K-S545-GB7.2 0.75 — 15 68 2.2 97.5
A15K-S545-GB10 0.75 — 15 68 2.2 97.5
A4K-S564(W){B] 0.75 4.2 — 175 2.6 48.5/75
A4K-M564(W){B] 1.4 4.2 — 175 0.8 48.5/75
A4K-G564(W) 2.8 4.2 — 175 0.26 48.5
Shaft type/ ABK-S566(W){B] 0.75 8.3 — 280 4.0 59.5/86 @
Built-in brake type |A8K-M566(W){B] 1.4 8.3 — 280 1.1 59.5/86 S R e
ABK-G566(W) 2.8 8.3 — 280 0.35 59.5
A16K-M569(W){B] 1.4 16.6 — 560 1.8 89/115.5
A16K-G569(W){B] 2.8 16.6 — 560 0.56 89/115.5 S oper Motors
AH4K-S564(W) 0.75 4.2 — 175 2.6 48.5
AH4K-M564(W) 1.4 4.2 — 175 0.8 48.5 ©
AHBK-S566(W) 0.75 8.3 — 280 4.0 59.5 Stepper Motor
Hollow shafttype 3 gk -M566(W) 14 8.3 — 280 1.1 59.5 rivers
60mm AH16K-M569(W) 1.4 16.6 — 560 1.8 89
AH16K-G569(W) 2.8 16.6 — 560 0.56 89 o
A35K-M566(W)-G5 1.4 — 35 280 1.1 94.5 Controllers
Geared type A40K-M566(W)-G7.2  [1.4 — 40 280 1.1 94.5
A50K-M566(W)-G10  [1.4 — 50 280 1.1 94.5
Geared+ A35K-M566-GB5 1.4 — 35 280 1.1 121
built-in brake type A40K-M566-GB7.2 1.4 — 40 280 1.1 121
A50K-M566-GB10 1.4 — 50 280 1.1 121
A35K-M566(W)-R5 1.4 — 35 280 1.1 93.5
Rotary actuator type| A40K-M566(W)-R7.2  |1.4 — 40 280 1.1 93.5
A50K-M566(W)-R10  [1.4 — 50 280 1.1 93.5
Rotary actuator+ A35K-M566-RB5 1.4 — 35 280 1.1 120
built-in brake type A40K-M566-RB7.2 1.4 — 40 280 1.1 120
A50K-M566-RB10 1.4 — 50 280 1.1 120
A21K-M596(W){B 1.4 21 — 1400 1.76 68/103
A21K-G596(W){B 2.8 21 — 1400 0.4 68/103
Shaft type/ A41K-M599(W){B 1.4 41 — 2700 2.6 98/133
Built-in brake type |A41K-G599(W){B 2.8 41 — 2700 0.58 98/133
A63K-M5913(W){B 1.4 63 — 4000 3.92 128/163
A63K-G5913(W){B| _ [2.8 63 — 4000 0.86 128/163
AH21K-M596(W) 1.4 21 — 1400 1.76 68
AH21K-G596(W) 2.8 21 — 1400 0.4 68
Hollow shaft type AH41K-M599(W) 1.4 41 — 2700 2.6 98
AH41K-G599(W) 2.8 41 — 2700 0.58 98
AH63K-M5913(W) 1.4 63 — 4000 3.92 128
85mm AH63K-G5913(W) 2.8 63 — 4000 0.86 128
A140K-M599(W)-G5  [1.4 — 140 2700 2.6 145
A140K-G599(W)-G5  [2.8 — 140 2700 0.58 145
Geared type A200K-M599(W)-G7.2 [1.4 — 200 2700 2.6 145
A200K-G599(W)-G7.2 [2.8 — 200 2700 0.58 145
A200K-M599(W)-G10 [1.4 — 200 2700 2.6 145
A200K-G599(W)-G10 [2.8 — 200 2700 0.58 145
A140K-M599-GB5 1.4 — 140 2700 26 180
A140K-G599-GB5 2.8 — 140 2700 0.58 180
Geared+ A200K-M599-GB7.2  [1.4 — 200 2700 2.6 180
built-in brake type [A200K-G599-GB7.2  [2.8 — 200 2700 0.58 180
A200K-M599-GB10 1.4 — 200 2700 2.6 180
A200K-G599-GB10 2.8 — 200 2700 0.58 180

(W) stands for dual shaft of motor. (the built-in brake type provides single shaft type only.)
X Motor length is measured without shaft.

X Hollow shaft type with standard wiring is optional. (except frame size 24mm motor.)
. _________________________________________________________________]
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5-Phase Stepper Motor

(m] Specifications

e Frame size 24mm

Model

02K-S523(W)

04K-S525(W)

Max. holding torque™’

0.18kgf-cm (0.018N-m)

0.28kgf-cm (0.027N-m)

Rotor moment of inertia

4.2gf-cm? (4.2x10"kgf-m?)

8.2gf-cm? (8.2x107kgf-m?)

Rated current

0.75A/Phase

Standard step angle

0.72°/0.36°

(Full/Half step)

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC megger) between motor coil-case

Dielectric strength

0.5kVAC 50/60Hz for 1 min between motor coil-case

Ambient temp.

-10 to 50°C,

storage: -25 to 85°C

Environment

Ambient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP30 (IEC34-5 standard)

Weight™?

Approx. 0.10kg (approx. 0.08kg)

Approx. 0.16kg (approx. 0.12kg)

X 1: Max. holding torque is maintenance torque in stopping the motor when supply the rated current and is standard method for comparing

the performance of motors.
%2: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.

e Frame size 42mm

Shaft type A1K-S543(W) |A2K-S544(W) |A2K-M544(W) |A3K-S545(W) | — — —
Hollow shaft type AH1K-S543 |AH2K-S544 — AH3K-S545 | — — —
o |Built-in brake type A1K-S543-B |A2K-S544-B | — A3K-S545-B |— — —
8 | Geared tvoe _ _ . _ A10K- A15K- A15K-
= yp! S545(W)-G5 |S545(W)-G7.2 |S545(W)-G10
Geared + N _ _ . A10K- A15K- A15K-
built-in brake type S$545-GB5 S$545-GB7.2 |S545-GB10
. y 1.3kgf-cm 1.8kgf-cm 2.4kgf-cm
Max. holding torque™ (0?1 gN-Cm) (0.81 gN-Cm) (o.2fN-cm) — — —
Max. allowable torque™" — — — — (1105?\}(?“”; (1152%';?;
- 35gf-cm” 54gf-cm” 68gf-cm’
Rotor moment of inertia (35?)(10'7kgf-m2) (SA?X10'7kgf-m2) (egxm”kgf-mz)
Rated current 0.75A/Phase |1.4A/Phase 0.75A/Phase
N N 0.144°/0.072° |0.1°/ 0.05° 0.072°/ 0.036°
Standard step angle 0.72°/0.36° (Full/Half step) (Full/Half step) | (Full/Half step) |(Full/Half step)
Gear ratio — 1:5 1:7.2 1:10
Allowable speed range — 0 to 360rpm |0 to 250rpm |0 to 180rpm
Backlash [min] — +35' (0.58°)
o Rated excitation voltage |24VDC= +10% (no-polarity)
T Rated excitation current|0.2A
és%m Static friction torque | 1.8kgf-cm
= £ |Rotation part inertia_ [3x107kgf-cm?
% o (B type brake Power on: brake is released, power off: brake is operating
ﬁ Operating time Max. 25ms Max. 15ms
Releasing time Max. 15ms Max. 25ms

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC megger) between motor coil-case

Dielectric strength

1kVAC (at 0.75A/Phase is 0.5kVAC) 50/60Hz for 1 min between motor coil-case

Ambient temp.

-10 to 50°C, storage: -25 to 85°C

Environment

Ambient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP30 (IEC34-5 standard)

Weight*®

Shaft type

: approx. 0.34kg
(approx. 0.25kg),
Hollow shaft type
- approx. 0.35kg
(approx. 0.25kg),
Built-in brake type
: approx. 0.44kg
(approx. 0.39kg)

Shaft type

: approx. 0.39kg (approx. 0.3kg),
Hollow shaft type

: approx. 0.4kg (approx. 0.3kg),
Built-in brake type

: approx. 0.49kg (approx. 0.44kg)

Shaft type

: approx. 0.49kg
(approx. 0.4kg)
Hollow shaft type
: approx. 0.5kg
(approx. 0.4kg),
Built-in brake type
: approx. 0.59kg
(approx. 0.54kg)

Geared type

: approx. 0.68kg (approx. 0.58kg),
Geared+built-in brake type

: approx. 0.78kg (approx. 0.72kg)

X 1: Max. holding torque/Max. allowable torque is maintenance torque in stopping the motor when supply the rated current and is standard
method for comparing the performance of motors.

X2: Itis only available for built-in brake type, geared+built-in brake type.

X3: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

B-6
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(m] Specifications

e Frame size 60mm

5-Phase Stepper Motor

5 |Shaft type A4K-5564(W) [A4K-M564(W) [A4K-G564(W) [ABK-S5566(W) [ABK-M566(W) [ABK-G566(W) [A16K-M569(W) [A16K-G569(W)
8 [Hollow shaft type | AH4K-5564(W) [AHAK-M564(W) [— AHBK-S566(W) [ AHBK-M566(W) | — AH16K-M569(W) | AH16K-G569(W)
= [Built-in brake type |A4K-S564-B |A4K-M564-B| — A8K-5566-B |ABK-M566-B| — A16K-M569-B|A16K-G569-B

Max. holding torque™’

4.2kgf-cm (0.41N-m)

8.3kgf-cm (0.81N-m)

16.6kgf-cm (1.63N-m)

Rotor moment of inertia

175gf-cm” (175x10” kgf-m?)

280gf-cm’ (28010 kgf-m’)

560gf-cm” (560% 10 kgf-m?)

Rated current

0.75A/Phase [1.4A/Phase [2.8A/Phase

0.75A/Phase [1.4A/Phase [2.8A/Phase

1.4A/Phase [2.8A/Phase

Standard step angle

0.72°/ 0.36° (Full/Half step)

Rated excitation voltage

24VDC= #10% (no-polarity)

Rated excitation current

0.33A

¢ | Static friction torque

8kgf-cm

Rotation part inertia

29x10"kgf-cm®

B type brake

Power on: brake is released, power off: brake is operating

Electro-Magnetic
Brake*?

Operating time

Max. 25ms

Releasing time

Max. 20ms

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC megger) between motor coil-case

Dielectric strength

1kVAC (at 0.75A/Phase is 0.5kVAC) 50/60Hz for 1 min between motor coil-case

Environ-|Ambient temp.

-10 to 50°C, storage: -25 to 85°C

ment Ambient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP30 (IEC34-5 standard)

Weight™*

Standard type

: approx. 0.85kg (approx. 0.6kg),

Hollow shaft type

: approx. 0.87kg (approx. 0.6kg),

Built-in brake type

: approx. 1.03kg (approx. 0.95kg)

Standard type

: approx. 1.05kg (approx. 0.8kg),

Hollow shaft type

: approx. 1.07kg (approx. 0.8kg),

Built-in brake type

: approx. 1.33kg (approx. 1.25kg)

Standard type

: approx. 1.55kg (approx. 1.3kg),
Hollow shaft type

: approx. 1.57kg (approx. 1.3kg),
Built-in brake type

: approx. 1.73kg (approx. 1.65kg)

X Environment resistance

e Frame size 60mm

is rated at no freezing or condensation.

Geared type

A35K-M566(W)-G5

A40K-M566(W)-G7.2

A50K-M566(W)-G10

Geared type+
Built-in brake type

A35K-M566-GB5

A40K-M566-GB7.2

A50K-M566-GB10

Model

Rotary actuator type

A35K-M566(W)-R5

A40K-M566(W)-R7.2

A50K-M566(W)-R10

Rotary actuator+
Built-in brake type

A35K-M566-RB5

A40K-M566-RB7.2

A50K-M566-RB10

Max. allowable torque™"

35kgf-cm (3.4N-m)

40kgf-cm (3.9N'm)

50kgf-cm (4.9N-m)

Rotor moment of inertia

280gf-cm? (280%107kgf-m?)

Rated current 1.4A/Phase

Standard step angle 0.144°/ 0.072° (Full/Half step) 0.1°/ 0.05° (Full/Half step) 0.072°/ 0.036° (Full/Half step)
Gear ratio 1:5 1:7.2 1:10
Allowable speed range 0 to 360rpm 0 to 250rpm 0 to 180rpm
Backlash [min] +20' (0.33°)

o Rated excitation voltage|24VDC= +10% (no-polarity)

% |Rated excitation current|{0.33A

§§m Static friction torque Min. 8kgf-cm

= X |Rotation part inertia 29x107kgf-cm?

% o (B type brake Power on: brake is released, power off: brake is operating

&’ Operating time Max. 20ms

Releasing time Max. 25ms

Absolute position error** +20' (0.33°)

Lost motion™® +20' (0.33°)

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC megger) between motor coil-case

Dielectric strength

1kVAC 50/60Hz for 1 min between motor coil-case

Ambient temp.

-10 to 50°C, storage: -25 to 85°C

Environment

Ambient hu

mi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP30 (IEC34-5 standard)

Weight™*

Geared type: approx. 1.57kg (approx. 1.3kg), geared+built-in brake type: approx. 1.65kg (approx. 1.57kg),
rotary actuator type: approx. 1.4kg (approx. 1.3kg), rotary actuator+built-in brake type: approx. 1.7kg (approx.1.6kg)

X 1: Max. holding torque/Max. allowable torque is maintenance torque in stopping the motor when supply the rated current and is standard
method for comparing the performance of motors.

X2: Itis only available for built-in brake type, geared+built-in brake type.

X3: It is only available for Rotary actuator type, Rotary actuator+built-in brake type.

%4: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

SOFTWARE

(A)
Closed Loop
Stepper System

(B8)

Stepper Motors

(©)
Stepper Motor
Drivers

(D)
Motion
Controllers

.|
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5-Phase Ste

(m] Specifications
o Frame size 85mm

pper Motor

Shaft type

A21K-M596(W)

A21K-G596(W)

A41K-M599(W)

A41K-G599(W)

A63K-M5913(W)

Hollow shaft type

Model

AH21K-M596(W)

AH21K-G596(W)

AH41K-M599(W)

AH41K-G599(W)

AH63K-M5913(W)

Built-in brake type

A21K-M596-B |A21K-G596-B

A41K-M599-B |A41K-G599-B

A63K-M5913-B

Max. holding torque™'

21kgf-cm (2.1N-m)

41kgf-cm (4.0N-m)

63kgf-cm (6.2N-m)

Rotor moment of inertia

1,400gf-cm? (1,400%107kgf-m?)

2,700gf-cm? (2,700%107kgf-m?)

4,000gf-cm? (4,000%107kgf-m?)

Weight™®

: approx. 2.15kg (approx. 1.7kg),
Hollow shaft type
: approx. 2.18kg (approx. 1.7kg),
Built-in brake type

: approx. 2.74kg (approx. 2.64kg)

: approx. 3.25kg (approx. 2.8kg),
Hollow shaft type

: approx. 3.28kg (approx. 2.8kg),
Built-in brake type

: approx. 3.84kg (approx. 3.74kg)

Rated current 1.4A/Phase  [2.8A/Phase 1.4A/Phase  [2.8A/Phase 1.4A/Phase |2.8A/Phase
Standard step angle 0.72°/ 0.36° (Full/Half step)

Rated excitation voltage |24VDC= +10% (no-polarity)
% Rated excitation current [0.62A
é;@ Static friction torque 40kgf-cm
= £ [Rotation part inertia 153x107kgf-cm?
% @ (B type brake Power on: brake is released, power off: brake is operating
uij Operating time Max. 60ms

Releasing time Max. 15ms
Insulation class B type (130°C)
Insulation resistance Over 100MQ (at 500VDC megger) between motor coil-case
Dielectric strength 1kVAC 50/60Hz for 1 min between motor coil-case

. Ambient temp. |-10 to 50°C, storage: -25 to 85°C
Environment - -
Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Protection structure IP30 (IEC34-5 standard)
Shaft type Shaft type Shaft type

: approx. 4.25kg (approx. 3.8kg),
Hollow shaft type

: approx. 4.28kg (approx. 3.8kg),
Built-in brake type

: approx. 4.84kg (approx. 4.74kg)

X Environment resistance is rated at no freezing or condensation.

e Frame size 85mm

5 |Geared type A140K- A140K- A200K- A200K- A200K- A200K-

2 M599(W)-G5 G599(W)-G5 M599(W)-G7.2 |G599(W)-G7.2 [M599(W)-G10 |G599(W)-G10

2 |Geared+ A140K- A140K- A200K- A200K- A200K- A200K-
Built-in brake type M599-GB5 G599-GB5 M599-GB7.2 G599-GB7.2 M599-GB10 G599-GB10

Max. allowable torque™’ 140kgf-cm (13.7N-m) 200kgf-cm (19.6N-m)

Rotor moment of inertia 2,700gf-cm? (2,700x10kgf-m?)

Rated current 1.4A/Phase  [2.8A/Phase 1.4A/Phase  [2.8A/Phase 1.4A/Phase  [2.8A/Phase

Standard step angle 0.144°/ 0.072° (Full/Half step) 0.1°/ 0.05° (Full/Half step) 0.072°/ 0.036° (Full/Half step)

Gear ratio 1:5 1:7.2 1:10

Allowable speed range 0 to 360rpm 0 to 250rpm 0 to 180rpm

Backlash [min] +15' (0.25°)

Rated excitation voltage

24VDC= +10% (no-polarity)

Rated excitation current

0.62A

Static friction torque

40kgf-cm

Rotation part inertia

153x107kgf-cm?

B type brake

Power on: brake is released, power off: brake is operating

Operating time

Electro-Magnetic
Brake*?

Max. 15ms

Releasing time

Max. 60ms

Insulation class

B type (130°C)

Insulation resistance

Over 100MQ (at 500VDC megger) between motor coil-case

Dielectric strength

1kVAC 50/60Hz for 1 min between motor coil-case

Ambient temp.

-10 to 50°C, storage: -25 to 85°C

Environment

Ambient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP30 (IEC34-5 standard)

Weight™®

Geared type: approx. 4.88kg (approx. 4.4kg), geared+built-in brake type: approx. 5.5kg (approx. 5.2kg)

> 1: Max. holding torque/Max. allowable torque is maintenance torque in stopping the motor when supply the rated current and is standard

method for comparing the performance of motors.
X2: It is only available for built-in brake type, geared+built-in brake type.
X 3: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.

B-8
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AK/AK-B Series

Frame Size 24mm/42mm/60mm/85mm Shaft Type Motor
Frame Size 42mm/60mm/85mm Built-in Brake Type Motor

(w] Features

e Compact design and light weight with high accuracy,
speed and torque
e Suitable for small-sized equipment applications
o Frame size 42mm/60mm/85mm built-in brake *
™)

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

of shaft type for compact equipment (AK-B Series)
e Brake force is released (AK-B Series) when applying

9 -

power on brake wire Frame size
e Cost-effective 24mm 42mm 60mm 85mm SOFTWARE
Please read “Safety Considerations”
in the instruction manual before using.
H g}) d L
Frame size Stopper System
42mm Brake 60mm Brake 85mm Brake
. . built-in type built-in type built-in type
(m] Dimensions Soepper Motors
X These dimensions are for dual shaft models. Single shaft models do not include shafts indicated in the dotted lines.
XFor flexible coupling (ERB series) information, refer to 'ERB Series' in 'Rotary encoder'. (frame size 24mm, 48mm, 60mm (shaft type)) (©)
% Brake is non-polar and be sure to observe rated excitation voltage (24VDC). (except frame size 24mm) Deebper Motor
SW1 ON: brake release / SW1 OFF: brake execute
. (D)
© Frame size 24mm (unit: mm) |Motion
124 15%0° L
4-M2.6 Tap 1 Ol;f
DP25 i o ﬂA - —
: - nit: mm
S| 5r ] (u )
Sectioned A-A' ;% Al Model L
S 02K-S523(W 30.5
\AWG26 § ‘—M W)
UL3265 £ 7[ﬂ[ 04K-S525(W) 46.5
© Frame size 42mm
142 20*° L 15*!
1312 2
4-M3 Tap ol
DP 45 157
4 51015 - .
: EF o [FA A+ (unit: mm)
Sectioned A-A' 8+ & <A A~ Model L
o5 06m D A1K-S543(W)-[B] 33
AWG26 ; A2K-[1544(W)-[B] 39
UL3266 <Standard type> A3K-S545(W)-[B] 47
20*%° L 23
21
\ 15*(725
I 5 i
! o3 § +A ~
8, & 8
_D' swr 25, oemjﬂ te [1.5%2-wire, 0.6m
i ]

\ Brake lead wire

<Built-in brake type>

Avutonics B-9
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AK/AK-B Series

(m] Dimensions
© Frame size 60mm

Sectioned A-A'

UL3266

e U Sw1

© Frame size 85mm

4-06.5
Hole

° 131015

UL3266

\ :U —
s T

Sectioned A-A'

(unit: mm)
24.{1 Lt1
1. 7
15,0 .7
20&0 |
i
gz, Al .
P 35'1;% (unit: mm)
ol 8 7
S A Model L
' A4K-[1564(W)-[B] 485
@5, 0.6m
A8K-[1566(W)-[B] 59.5
<Standard type> A16K-1569(W)-[B] 89
24:1 Lz1 265
1.5 7
203025
il
S| 8F a Q
[
@1.5%x2-wire, 0.6m
QS,OﬁmI
\ Brake lead wire
<Built-in brake type>
3721 Lﬂ 32$1
2| .10
253025 25:025 2
5| s «A‘ A S
== ==
SIS A~ (unit: mm)
| Model L
7, 0.6m A21K-[1596(W)-B] 68
A41K-[1599(W)B] 98
<Standard type> A63K-[15913(W){B] 128
37+ L 35
2 10
25:025
gl ey | [FA -
HE 8
QI g] A

@1.5%x2-wire, 0.6m

\ @7,0.6m

<Built-in brake type>

Brake lead wire

B-10
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5-Phase Stepper Motor

(m] Characteristic

SENSORS
e 02K-S523 e 04K-S525
Torque (gf-cm) Xfs: max. starting torque Torque (gf-cm) Xfs: max. starting torque
- FIELD
ﬁ (1Driver MD5-ND14, Power 24VDC —— FULL STEP —— FULL STEP ‘ ‘ INSTRUMENTS
l| Setting current 0.75A/Phase
400 (@Driver MD5-HD14, Power 24vDC | [ | | | [[IZ°22 HALF STEP 400 f-e-o- HALF STEP G
Setting current 0.75A/Phase @ [~
(@Driver MD5-HF 14, Power 220VAC A i >
Setting current 0.75A/Phase Q VAN "-:P‘:—:*z\: CONTROLLERS
Pt N
300 0} | 300 SR N
/\ | ==
pl= =g
200 A = =ras 200 @ MOTION DEVICES
@ (1Driver MD5-ND14, Power 24VDC
100 100 || Setting current 0.75A/Phase
@Driver MD5-HD14, Power 24VDC SOFTWARE
Setting current 0.75A/Phase
@Driver MD5-HF14, Power 220VAC
Setting current 0.75A/Phase
0 I 0 gl s e i I
Ly 3 " —> 2 3 4 —>
10 10 107 Speed (PFY) 10 10 10" speed (PPS)
@ fs Full Step: 3.6kpps, Half Step: 7.1kpps @fs Full Step: 3.1kpps, Half Step: 6.1kpps
@ fs Full Step: 3.7kpps, Half Step: 7.2kpps @fs Full Step: 3.2kpps, Half Step: 6.3kpps
@ fs Full Step: 3.8kpps, Half Step: 7.5kpps @fs Full Step: 3.3kpps, Half Step: 6.5kpps
(A)
Closed Loop

Stepper System

o A1K-S8543 / A1K-S543-B o A2K<{ 544 | A2K-{ 1544-B ®

Stepper Motors

Torque (kgf-cm) Xfs: max. starting torque Torque (kgf-cm) fs: max. starting torque

T T = e T e e m
—— FULL STEP (DDriver MD5-ND14, Power 24VDC —— FULL STEP ()
1 H Setting current 0.75A/Phase Stepper Motor
20T T T T T HALF STEP 4 [l priver MDS-HD14, Power 2avoe ||| | | 111" HALF STEP e
Setting current 0.75A/phase
® N @Driver MD5-HF 14, Power 220VAC
}3\/ Setting current 0.75A/phase ©)
5 \ 3 ® Motion
® Controllers
é ;—‘r- ——
1.0 2 s
\
\
(1Driver MD5-ND14, Power 24VDC
0.5 |-} Setting current 0.75A/Phase 1 1
@Driver MD5-HD14, Power 24VDC
Setting current 0.75A/Phase
(@Driver MD5-HF 14, Power 220VAC
Setting current 0.75A/Phase
0 ”“1‘(‘)2 ———— ““1‘03 T - 0 I pre = e —
Speed (PPS) Speed (PPS)
afs Full Step: 3.3kpps, Half Step: 6.6kpps fs Full Step: 3.2kpps, Half Step: 6.3kpps
@fs Full Step: 3.4kpps, Half Step: 6.7kpps fs Full Step: 3.3kpps, Half Step: 6.5kpps
afs Full Step: 3.5kpps, Half Step: 6.8kpps @fs Full Step: 3.4kpps, Half Step: 6.7kpps

o A3K-S545 | A3K-S545-B

Torque (kgf-cm)

Xfs: max. starting torque

10 10°

(iDriver MD5-ND14, Power 24VDC —— FULL STEP
- Setting current 0.75A/Phase
@Driver MD5-HD14, Power24vDC | | | | ||lC27 HALF STEP
Setting current 0.75A/Phase
(@ Driver MD5-HF 14, Power 220VAC
Setting current 0.75A/Phase
~d @)
*N
\ NN
N
N[ *
N[ o
N
N
N
4—/
@
I Il
L —

Speed (PPS)

afs Full Step: 3kpps, Half Step: 5.9kpps
@fs Full Step: 3.1kpps, Half Step: 6.1kpps
afs Full Step: 3.2kpps, Half Step: 6.4kpps

o A4K<{ 1564 / A4K-M564-B

Xfs: max. starting torque

Torque (kgf-cm)

(1Driver MD5-ND 14, Power 24VDC
s H Setting current 1.4A/Phase
(2Driver MD5-HD 14, Power 24VDC

Setting current 1.4A/Phase
(3Driver MD5-HF 14, Power 220VAC
Setting current 1.4A/Phase
6 H (@Driver MD5-HF28, Power 220VAC

—— FULL STEP
rl-----HALF STEP

Setting current 2.8A/Ph
P 3
. il fV,L
®
2
I
0 " 07 10° " ==

Speed (PPS)

s Full Step: 2.7kpps, Half Step:
s Full Step: 3.7kpps, Half Ste|

ofs Full Step: 3.4kpps, Half Step: 6.8kpps

Avutonics
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AK/AK-B Series

[(m] Characteristic

o ABK<{ 1566 / ABK-M566-B o A16K<{ 1569 / A16K-{ 1569-B
Torque (kgf-cm) Xfs: max. starting torque Torque (kgf-cm) Xfs: max. starting torque
? (DDriver MD5-ND14, Power 24VDC —— FULL STEP @ —— FULL STEP
16 || _Setting current 1.4A/Phase 20 1
|| @Driver MD5-HD14, Power 24vDC [~ | | [ []727"" HALFSTEP H T T T ==L HALF STEP
Setting current 1.4A/Phase b
@Driver MD5-HF 14, Power 220VAC
Setting current 1.4A/Phase \
4 | |@Driver MD5-HF28, Power 220VAC ® 15 N
['1 Setting current 2.8A/Phase \
n
8 =5k Ranii 10 v
s T 1l = \
T \
®
\
4 5 ® A} \
N ™
A e
@ A s
oLl : | oLly L - R L
102 10° " — 10 10 10
Speed (PPS) Speed (PPS
" " @Driver MD5-ND14, Power 24VDC, Setting current 1.4A/Phase
EL‘:: g::p: i}tp”: :::I gtzpj 2';?"’2 2Driver MD5-HD14, Power 24VDC, Setting current 1.4A/Phase
Ful Ste‘;: S'ZKESS’ i Steg: slskgzs sDriver MD5-HF 14, Power 220VAC, Setting current 1.4A/Phase|
Full Step: 3.3kpps. Half Step: 6.6kpps @Driver MD5-HF28, Power 220VAC, Setting current 2.8A/Phase
@fs Full Step: 1.8kpps, Half Step: 3.5kpps
@fs Full Step: 1.9kpps, Half Step: 3.5kpps
@fs Full Step: 2.6kpps, Half Step: 5.2kpps
@fs Full Step: 3.4kpps, Half Step: 6.8kpps

o A21K<{ 1596 / A21K<{ 1596-B o A41K<{ 1599 / A41K{ 1599-B
Torque (kgf-cm) Xfs: max. starting torque Torque (kgf-cm) Xfs: max. starting torque
(Driver MD5-ND14, Power 24VDC —— FULL STEP 0 (WDriver MD5-ND14, Power 24VDC |— FULL STEP
40 H Setting current 1.4A/Phase  H—t——l.ceun [, Setting current 1.4A/Phase -----HALF STEP
(@Driver MD5-HD14, Power 24VDC HALF STEP iver MD5-HD14, Power 24VDC
Setting current 1.4A/Phase Setting current 1.4A/Phase
(@Driver MD5-HF 14, Power 220VAC (@Driver MD5-HF 14, Power 220VAC
Setting current 1.4A/Phase _ Setting current 1.4A/Phase
30 [@Driver MD5-HF28, Power 220VAC 60 [H@Driver MD5-HF28, Power 220VAC
Setting current 2.8A/Phase Setting current 2.8A/Phase
I 0
Lt
20 = 40 1
= = NCTH
10 @ 20 A
N \
N \
I ' 0 I ‘ :
0 i 107 L 10" ==
Speed (PPS) Speed (PPS)
@fs Full Step: 1.5kpps, Half Step: 2.9kpps @fs Full Step: 1.4kpps, Half Step: 2.7kpps
@fs Full Step: 1.6kpps, Half Step: 3.1kpps @fs Full Step: 1.5kpps, Half Step: 2.9kpps
afs Full Step: 2.2kpps, Half Step: 4.4kpps @fs Full Step: 1.8kpps, Half Step: 3.6kpps
@fs Full Step: 2.3kpps, Half Step: 4.6kpps @fs Full Step: 2.1kpps, Half Step: 4.3kpps
o A63K-{ 15913 / A63K<{ 15913-B
Torque (kgf-cm) Xfs: max. starting torque
‘ ‘ “— FULL STEP
80 ---HALF STEP [
-~
L \/‘ 4
N
60 <N Y s
RSN
TN v
40 =AM

v
® I
\ \
\
20
\ \

\
Y

10% 10° —>
Speed (PPS)
(@Driver MD5-ND14, Power 24VDC, Setting current 1.4A/Phase
2Driver MD5-HD14, Power 24VDC, Setting current 1.4A/Phase
@Driver MD5-HF 14, Power 220VAC, Setting current 1.4A/Phase
@Driver MD5-HF28, Power 220VAC, Setting current 2.8A/Phase
afs Full Step: 1kpps, Half Step: 2.1kpps
Full Step: 1.1kpps, Half Step: 2.2kpps
afs Full Step: 1.8kpps, Half Step: 3.6kpps
afs Full Step: 1.9kpps, Half Step: 3.8kpps

B-12 Avutonics
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AHK Series

Frame Size 42mm/60mm/85mm Hollow Shaft Type Motor

(w] Features SENSORS

e Removable coupling connecting Ball-screw,
TM-screw directly

e Remove resonance (vibration, noise) without coupling

e Compact design and light weight with high accuracy,
speed and torque

e Suitable for small-sized equipment applications

e Cost-effective

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

Frame size
Please read “Safety Considerations” 42mm 60mm 85mm
in the instruction manual before using. SOFTWARE
(m] Dimensions
X Depending on processing of shaft to be assembled, hollow shaft type can be used both single and dual shaft. )
© Frame size 42mm (unit: mm)
[ 42 e Hole dimensions
39202 8.5 A
4-M3 Tap B "
Depth 4.5 E:It))sed Loop
Taper 1/5 <z><§> ~ Stepper System
(11.421186°) i S
— S
(B)
I Stepper Motors
<[ & 4
NI
Ql © (©
(S Stepper Motor
Model A B Drivers
AWG26 AH1K-S5434] 33 38 ;,.D).-
UL3266 AH2K-S5444] 39 44 Motion rs
AH3K-S545-] 47 52
© Frame size 60mm
7.5 A 15 . . unit: mm
* ’—‘?(?3 > e Hole dimensions ( )
4-34.5 Hole 50 e
Taper 1/5 10 10 35
(11.421186°)
=8 7——
A— -4 ?g - A%Ag%i\ L
Q |2 ~|Se
i Se o |+
i ° 8 © g
Q
“ Min. GOOD Vil A B
N AWG24 AH4K{1564(W){] |48.5 49.3
UL3266 AHBK<{ 1566(W){ 1 | 59.5 60.3
AH16K-{1569(W)-{ 1 | 89 89.8
© Frame size 85mm
85 9 A A ) )
703 AT e Hole dimensions (unit: mm)
4-36.5 Hole (> B
8.7
T Taper 1/5 <1518 —
. (11.421186°) | .
e j sSS=e
S e “ =_|=
T3 2o
- ( als ol
S slg
"~ Min. 600
B/, Model A B
AH21K<{1596(W)-{] |68 73
AH41K<{1599(W)-{] |98 102.5
AH63K<{ 15913(W)-{] |128 133

Avutonics B-13
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AHK Series

(m] Characteristic
o AH1K-S543] o AH2K-S544{ ] o AH3K-S545 ]

fTorque (kgf-cm) Xfs : Max. starting torque fTorque (kgf-cm) ¥fs : Max. starting torque ﬁTO"‘“ll‘J‘?H(kgf"C'T‘)‘ I XTS : l\‘ll‘ax.ﬁtartilngl '?':‘H?
I 1
; ¥ © Driver MD5-ND14, Power 24VDC —_FULL STEP
20 FULLSTEPI| 1[0 D Mo Pomer a0 || —FULLSTER] € g Conent o roPnase PO STeR
’ oo HALF STEP @ Driver MD5-HD14, Power 24vpe | |L2 HALF STEP @ Driver MD5-HD14, Power 24VDC
Setting current 0.75A/Phase Setting current 0.75A/Phase
©] ® ® Driver MD5-HF 14, Power 220VAC ® Driver MD5-HF 14, Power 220VAC
15 3 |L_ Setting current 0.75A/Phase 3 __seﬁﬁe%‘liﬁf hase
' jax YA @
— N ™~
1 \\\ A — - /7 = I 5
1.0 \ 2 ke NS , 2 —=
: )
@ \\ \J||*
@ Driver MD5-ND14, Power 24VDC y NIt \ A
0.5 || _ Seting current 0.754/Phase N 1 N 1 .
. ® Driver MD5-HD14, Power 24VDC AN v \
Setting current 0.75A/Phase \ \ \ \
® Driver MD5-HF 14, Power 220VAC N @
|| Setting curent 0.75A/Phase 0 " N 0 I @
0 L 3 " — L > 3 " — " 10 10° 10* —
10 10 10" 5peed (PPS) 10 10 105peed (PPS) Speed (PPS)
@ fs Full Step: 3.3kpps, Half Step: 6.6kpps @ fs Full Step: 3.2kpps, Half Step: 6.3kpps (@ fs Full Step: 3kpps, Half Step: 5.9kpps
@ fs Full Step: 3.4kpps, Half Step: 6.7kpps @ fs Full Step: 3.3kpps, Half Step: 6.5kpps (@ fs Full Step: 3.1kpps, Half Step: 6.1kpps
® fs Full Step: 3.5kpps, Half Step: 6.8kpps @ fs Full Step: 3.4kpps, Half Step: 6.7kpps ® fs Full Step: 3.2kpps, Half Step: 6.4kpps
1alt Step. tep: 1alt Step

o AH4K-S(M) 564(W){] o AH8K-S(M) 1566(W)<] o AH16K-M(G) 1569(W)-]

Torque (kgf-cm) Xfs : Max. starting torque Torque (kgf-cm) Xfs : Max. starting torque Torque (kgf-cm) Xfs : Max. starting torque
f ® Driver MD5-ND14, Power 24VDC — FULL STEP f © Driver MD5-ND14, Power 24VDC p— FfJLI: S‘T‘E‘li—" ﬂ’wm—‘_‘* @
Ll Setting current 1.4A/Phase L Il Setti 1t 1.4A/Ph: |1l |
8 Mo brvervibs bt owasavoe [T HALF STEP [ 16 1 e s ponaraavoe [ 11 HALF STEP p——an]
Setting current 1.4A/Phase Setting current 1.4A/Phase
@ Driver MD5-HF 14, Power 220VAC ® Driver MD5-HF 14, Power 220VAC Ll ~
6 | Setting current 1.4A/Phase 12 lk eting curr 15 ’ S N
@ <1 \ \
’ \
4 8 —— 2 10 L -
l‘ /\‘ \ \
v 4 )
[y @ \
2 HHH NS 4 5 ) Y-
\
NER . }“
l N AN N[ ®
> D= EINCLT T
R T 10° 10 SRR 10° 10* e T 10“® 0 ‘ e
Speed (PPS) Speed (PPS) Speed (PPS)
@ fs Full Step: 2.7kpps, Half Step: 5.3kpps @ fs Full Step: 2.1kpps, Half Step: 4.1kpps ® Driver MD5-ND14, Power 24VDC, Setting current 1.4A/Phase
@ fs Full Step: 2.7kpps, Half Step: 5.8kpps @ fs Full Step: 2.1kpps, Half Step: 4.2kpps % gfivef mgg':gm SOWGYZZQ(\)/\% Sseﬁzl‘f'g Cuffenl(u“x;hase
. . . . river MD5-HF 14, Power . Setting current 1.4A/Phase
@ fs Full Step: 3.7kpps, Half Step: 7.2kpps @ fs Full Step: 3.2kpps, Half Step: 6.3kpps ® Driver MD5-HF28, Power 220VAG, Setting current 2.8A/Phase

@ fs Full Step: 1.8kpps, Half Step: 3.5kpps
® fs Full Step: 1.9kpps, Half Step: 3.5kpps
® fs Full Step: 2.6kpps, Half Step: 5.2kpps
@ fs Full Step: 3.4kpps, Half Step: 6.8kpps

o AH21K-M(G)[1596(W)-] o AH41K-M(G)[1599(W)-{] o AH63K-M(G)5913(W)-]

Torque (kgf-cm) Xfs : Max. starting torque  Torque (kgf-cm) Xfs : Max. starting torque Torque (kgf-cm) Xfs : Max. starting torque
SooED T P e [ —ror o] 1 [Pt = o I
l| "~ Setting current 1.4A/Phase N1T || setting current 1.4A/Phase L
40 [ & Driver MD5 HD14, Power 24v0C HALF STEP | 80[ 5, prvor MD5.HD14, Power 24vDC - HALF STEP]| 80 o
Setting current 1.4A/Phase Setting current 1.4A/Phase
® Driver MD5-HF 14, Power 220VAC ® Driver MD5-HF 14, Power 220VAC / N Z
Setting current 1.4A/Phase Setting current 1.4A/Phase
30 [+ @ Driver MD5-HF28, Power 220VAC 60[H ® Driver MD5-HF28, Power 220VAC 60 <
g current 2.8A/P} L ting current 2.8A/Ph =3
3 ® N
e, ] @
20 - 40 Sl NN 40 v
= E \ S [0}
S | \
\
@ \
10 s
R 20 \\ N 20 Y
3| \
\ \ \
- AY
0 :’ﬂ kY C (! C I(l
” " " > L 3 " —> LYY 3 4 —>
10 10 10° speed (PPS) 10 10 10° gpeed (PPS) 10 10 10" Speed (PPS)
@ fs Full Step: 1.5kpps, Half Step: 2.9kpps @ fs Full Step: 1.4kpps, Half Step: 2.7kpps ® Driver MD5-ND14, Power 24VDC, Setting current 1.4A/Phase
@ fs Full Step: 1.6kpps, Half Step: 3.1kpps @ fs Full Step: 1.5kpps, Half Step: 2.9kpps g RV bk ey i
river MD5-HF 14, Power . Setting current 1.4A/Phase
@ fs Full Step: 2.2kpps, Half Step: 4.4kpps 1.8kpps, Half Step: 3.6kpps @® Driver MD5-HF28, Power 220VAC, Setting current 2.8A/Phase
@ fs Full St 3kpps, Half Step K| 3kpps
@ fs Full Step: 1kpps, Half Step: 2.1kpps
@ fs Full Step: 1.1kpps, Half Step: 2.2kpps
® fs Full Step: 1.8kpps, Half Step: 3.6kpps
@ fs Full Step: 1.9kpps, Half Step: 3.8kpps
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5-Phase Stepper Motor

(m] Processing Example for Shaft Assembly

In order to assemble external shafts into Autonics motors, the shafts must be processed as shown in the figures below.
SENSORS
e Single shaft type of frame size 42mm (unit: mm)
Taper 1/5 A ‘ (unit: mm) |peo
7 . 10 M6x05 MOde' A INSTRUMENTS
0.D58 AH1K-S543{] 42,5
8 Avd AH2K-S544-] 48.5 CONTROLLERS
© ’¥ T 1T 1T — - AH3K-S545-] 56.5
~ . . .
S & > S ¥ Lock nut is included. MOTION DEVICES
© -2 7o)
S 8‘ S
e Dual shaft type of frame size 42mm SOFTWARE
Taper 1/5 - A > 155, (unit: mm)
7 10 _ 4 M6x0.5 Model A
N ' | ~oD58
o AH1K{1543W-{] 42.5
b Rvaviv4 — 3 AH2K{I544WS]  [485
ﬁ T T T D % AH3K<{1545W-{ ] 56.5
of Tt * i 58 X Lock nut is included.
© -2 0 (A)
Q © Q Closed Loop
Q Stepper System
e Single shaft type of frame size 60mm
A ()]
(Unit: mm) Stepper Motors
Taper 1/5
P 10, 12 M5x0.8 Model A
) DP8 AH4K 1564 46 Stepper Motor
=1 Drivers
C: AH8K{ 15664 ] 57
=\ /71 T1 T AH16K{ 15691 86.5 ©
Motion
S of o oof % Hexagon wrench bolt, flat Controllers
8 = Q washer, spring washer and
Q lock washer are included.
e Dual shaft type of frame size 60mm
5 A . 22 =
(unit: mm)
Taper 1/5 10 . 12 7] M9x05 Yioaai A
0.D 8.8
. ; AH4K-1564W-] 56.5
< VM T - I - AHBK{1566W-1  |67.5
= — — AH16K+{ 1569W- ] 97
A < -8 . .
S S g i 58 % Lock nut is included.
S} > S o)
Q Q
e Single shaft type of frame size 85mm
A (unit: mm)
Model A
Taper 1/5 {15 20, Mx1.0 AH21K{596- 64.5
DP 10 .
- ~] R1m AH41K+{1599- ] 94
os >/ IR | , AH63K{15913{]  [124.5
v
5 — = o X Hexagon wrench bolt, flat
o . 8 washer, spring washer and
= =] lock washer are included.
S}
e Dual shaft type of frame size 85mm
A . 325 (unit: mm)
Taper 1/5 15 20 8.5 M10x0.5 Model A
1 0.D9.8 AH21K-{1596W-] 79.5
 —7 o V- AH41K599WL]  [109.5
5 y ] S S | — AH63K{15913W{] [139.5
Q —3 ~ ; = X Lock nut is included.
o e «© So
8 3 S
)
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AK-G/AK-GB/AK-R/AK-RB Series

Frame Size 42mm/60mm/85mm Geared Type
/IGeared+Built-in Brake Type Motor

Frame Size 60mm Rotary Actuator Type
IRotary Actuator+Built-in Brake Type Motor

w] Features 1;51

e Compact design and light weight with high accuracy,

Speed and torque Z;ammrr? s 60mm 85mm
e Cost-effective Geared type Geared type Geared type
e Backlash
Frame size 42mm: +35' (0.58°),
60mm: £20' (0.33°), 85mm: £15' (0.25°)
e Brake force is released when applying 24VDC
on brake wire
e Basic step angle Frame size
1:5— 0.144°,1:7.2— 0.1°, 1:10— 0.072° 42mm Geared+ 60mm Geared+ 85mm Geared+

e Allowable speed Built-in brake type  Built-in brake type  Built-in brake type

1:5— 0 to 360rpm, 1:7.2— 0 to 250rpm
1:10— 0 to 180rpm

Please read “Safety Considerations” .

in the instruction manual before using. Frame size
60mm Rotary 60mm Rotary Actuator+
Actuator type Built-in brake type

(=] Dimensions

X These dimensions are for dual shaft models. Single shaft models do not include shafts indicated in the dotted lines.
XFor flexible coupling (ERB series) information, refer to 'ERB Series' in 'Rotary encoder'.
(frame size 60mm, 85mm: geared type, geared+built-in brake type)
XBrake is non-polar and be sure to observe rated excitation voltage (24VDC).
XSW1 ON: brake release / SW1 OFF: brake execute

© Frame size 42mm _
(unit: mm)

28" 89.5
12 101 74.5 _ 15"
\

\,
@154.608

4.5

[l @fsgleal B o
@ A= == .
Sectioned A-A' Sy & A Sectioned B-B'

UL3266
<Geared type>
55.5 47" 23
12 10 275
[
7
05,
2] sz A 0l -
o % = rel 5
S ®¢ A’ S Q
Y 4
SWA
,:U 1 @5, 0.6m @1.5x2-wire, 0.6m
) — —

I
\Brake lead wire

<Geared+built-in brake type>
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5-Phase Stepper Motor

(=] Dimensions

© Frame size 60mm (unit: mMm) | sensors
60 38 ) 35 59.5*' . 21
4-M5 Tap
25 10 FIELD
DP 10 > T . INSTRUMENTS
[ [ QE. o +0.15
4.0.03 - K 7.5
S CONTROLLERS
s .
o o
: MOTION DEVICES
Sectioned A-A' [ =
Sectioned B-B'
35,0.6m
25t02 4 _g»m SOFTWARE
K <Geared type>
<
Parallel key
38 35 59.5*" 26.5*
25 10
i L alinmg
\ A
; i &
/ 8 2 A g:::;grl_so;sptem
] ogi =t 0
3 Sy © A ®
~ A y Stepper Motors
SW1
- @1.5%x2-wire, 0.6m
= @5, 0.6m (Sctl er Motor
— Brake lead wire
<Geared+built-in brake type> ;VIDg'ion
Controllers
_ 475 -
3. .34
+0.01
R15 4-M5 Hole 3.2 310 59.5*' 21"
P.C.D. 72 " - D
_ 4-M4 Tap DP 6 Co
2010.25 © A
T Tl < = ° +0.15
gl ol o © Q 7.5
2.8 .8 B+ 8| o K
e es ——| ©
% 8 :rr B'» = ©
ISERSIRN S
. in
N~
y @ U] QSM Sectioned B-B'
—
<Rotary actuator type>
@3*3%" Hole
DP 3
47.5
3. 34
3.2 3 10 59.5*' 26.5
N —P|
! < < 2| ? | ©
38 32 S0
N [SIRSIRSIRS]
SwWi1 .
; @5, 0.6m 1.5, 0.6m
Brake lead wire
<Rotary actuator+built-in brake type>
B-17

Avutonics



»öÆÇCMYKDombo.eps


AK-G/AK-GB/AK-R/AK-RB Series

(] Dimensions

© Frame size 85mm
(unit: mm)
47" 47 98 32"
188 > >
4-M8 Tap 26 14
DP 16 @104°° 25

N
a
&
3
-0.018
w
i
&

0
0.03
o
0.018
||
HIK
Hed
m
L]
1454
185
» .

0
6505

261
D18.001

@ A B'~ fm Sectioned
g Sectioned A-A' \ - B-B'
B A,
ﬁ‘ 25 6505 27, 0.6m
AWG22 2
UL3266 E

Parallel key © <Geared type>

47+ 47 98" 35
26, 14
25
, 7\
g e A
gel ] §
4 o 2 S
Y ~A
Swi ’ )
; @7, 0.6m @1.5%2-wire, 0.6m
- Brake lead wire

<Geared+built-in brake type>

B-18 Avutonics



»öÆÇCMYKDombo.eps


(m] Characteristic

o A10K-S545(W)-G5
A10K-S545-GB5
Torque (kgf-cm)  fs: max. starting torque
20
15
a
10 =
N @
5 %
@ —
R—
(I) ) 12|0 24|10 36?0 Speed[rpm]
0 5 10 15 Full Step
(0) (10) (20) (30) (half step)

Driver input frequency[kHz]

@ Driver MD5-ND14, Power 24VDC, @ fs: 3.1kpps
Setting current 1.4A/Phase @ fs: 3.2kpps
@ Driver MD5-HD14, Power 24VDC, @ fs: 3.2kpps

Setting current 1.4A/Phase
@ Driver MD5-HF 14, Power 220VAC,
Setting current 1.4A/Phase

o A35K-M566(W){ 15
A35K-M566- 1B5
Torque (kgf-cm)  Xfs: max. starting torque
40
| ®.
o Ve
2 _\
@
10 N
@.

9 12|0 2‘}0 360 Speed[rpm]

0 5 10 Full Step

(0) (10) (20) (30) (half step)

Driver input frequency[kHz]

@ Driver MD5-ND14, Power 24VDC, @ fs: 2.3kpps
Setting current 1.4A/Phase @ fs: 2.3kpps
@ Driver MD5-HD14, Power 24VDC, @ fs: 2.6kpps

Setting current 1.4A/Phase
@ Driver MD5-HF 14, Power 220VAC,
Setting current 1.4A/Phase

o A140K{1599(W)-G5
A140K<{1599-GB5
Torque (kgf-cm)  Xfs: max. starting torque
150
120 \\ \
\ &
90 \ \<
60 AN
A
30 \\
(I) 12|0 24}0 360 Speed[rpm]
0 5 10 15 Full Step
(0) (10) (20) (30) (half step)

Driver input frequency[kHz]

@ fs: 1.8Kkpps
@ Driver MD5-HF 14, Power 220VAC, @ fs: 2.1kpps
Setting current 1.4A/Phase
@ Driver MD5-HF 28, Power 220VAC,

Setting current 2.8A/Phase

5-Phase Stepper Motor

o A15K-S545(W)-G7.2
A15K-S545-GB7.2
Torque (kgf-cm)  fs: max. starting torque
20
15 \ ~<_
10
@
\§7L\
5
N
1
(I) 5.0 1?0 1?0 290 2|50 Speed[rpm]
0 3 6 9 12 15 Full Step
0) (6) (12) (18) (24) (30) (half step)

Driver input frequency[kHz]

@ Driver MD5-ND14, Power 24VDC, @ fs: 3.2kpps
Setting current 1.4A/Phase @ fs: 3.3kpps
@ Driver MD5-HD14, Power 24VDC, @ fs: 3.4kpps

Setting current 1.4A/Phase
@ Driver MD5-HF 14, Power 220VAC,
Setting current 1.4A/Phase

o A40K-M566(W)< 17.2
A40K-M566{ 1B7.2
Torque (kgf-cm)  Xfs: max. starting torque
40 <
\\
30
il vai
10| A\
s \I \I
0 50 100 150 200 250 Speed[rpm]
L 1 1 1 1
0 3 6 9 12 Full Step
0) ) (12) (18) (24) (30) (half step)
Driver input frequency[kHz]
@ Driver MD5-ND14, Power 24VDC, @ fs: 2.2kpps
Setting current 1.4A/Phase @ fs: 2.3kpps
@ Driver MD5-HD14, Power 24VDC, @ fs: 2.6kpps
Setting current 1.4A/Phase
Driver MD5-HF 14, Power 220VAC,
Setting current 1.4A/Phase
o A200K{ 1599(W)-G7.2
A200K+{1599-GB7.2
Torque (kgf-cm)  fs: max. starting torque
250
200 \
150 \ 2
100 )
50 @ \\ \\
—_—
I~
(I) 50 10|0 150 200 250 Speed[rpm]
1 1 1 ]
0 3 6 9 12 15 Full Step
0) () (12) (18) (24) (30) (half step)

Driver input frequency[kHz]

@ fs: 1.8Kkpps
@ Driver MD5-HF 14, Power 220VAC, @ fs: 2.1kpps
Setting current 1.4A/Phase
Driver MD5-HF 28, Power 220VAC,

Setting current 2.8A/Phase

Avutonics

o A15K-S545(W)-G10
A15K-S545-GB10 SENSORS
Torque (kgf-cm)  fs: max. starting torque
FIELD
20 INSTRUMENTS
3)
1 \ CONTROLLERS
10 \

5 ST
N
(j[
0 60 120
0 5 10
(0) (10) (20)

Driver input frequency[kHz]

@ Driver MD5-ND14, Power 24VDC,
Setting current 1.4A/Phase

® Driver MD5-HD14, Power 24VDC,
Setting current 1.4A/Phase

® Driver MD5-HF14, Power 220VAC,

Sefting current 1.4A/Phase

@ fs: 3.3kpps

@ fs: 3.4kpps

180 Speed[rpm]
]

15 Full Step
(30) (half step)

1 80 Speed[rpm]

o A50K-M566(W){ 110
A50K-M566{ 1B10
Torque (kgf:cm)  Xfs: max. starting torque
50
/
40 ‘ Y
o \§\
20 /\ @
10 —(r \<
? 6.0 12|0
0 5 10 15 Full Step
(0) (10) (20)

Driver input frequency[kHz]

@ Driver MD5-ND14, Power 24VDC,
Setting current 1.4A/Phase

@ Driver MD5-HD14, Power 24VDC,
Sefting current 1.4A/Phase

@ Driver MD5-HF14, Power 220VAC,

Setting current 1.4A/Phase

@ fs: 2.3kpps
fs: 2.3kpps
@ fs: 2.8kpps

o A200K{ 599(W)-G10
A200K-{1599-GB10
Torque (kgf-cm)  Xfs: max. starting torque
250
200 y ®
150 x
N
100 <
o]\ N
50 S
(I) G(I) 1%0
0 5 10
) (10) (20)

Driver input frequency[kHz]

® fs: 1.9kpps
® Driver MD5-HF 14, Power 220VAC, @ fs: 2.1kpps
Setting current 1.4A/Phase
® Driver MD5-HF28, Power 220VAC,

Sefting current 2.8A/Phase

(30) (half step)

180 Speed[rpm]

Full Step
(30) (half step)

MOTION DEVICES

SOFTWARE

(A)
Closed Loop
Stepper System

(B8)

Stepper Motors

©)
Stepper Motor
Drivers

)
Motion
Controllers
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Installation of Instruction of 5-Phase Stepper Motor

(m] Connection Diagram

5-phase stepper motor from Autonics is equipped with pentagon wiring method.
Therefore, 5-phase stepper motor is suitable for a driver with bipolar constant pentagon drive method.
The relations between each phase (coil) in the stepper motor and the color of the Lead-wire are followings.

e Pentagon wiring (standard) e Standard wiring (option)

Blue Green o

o Gray
E ZT&/&A A Phase
¢ APhase Orange Brack
o Red Blue Purple
D Phase B Phase

B Phase

Red o o Brown
. Orange C

or Yellow White o Phase © Yellow
Lead wire color for Lead wire color for
standard connection type pentagon connection type
Gray+Red Blue
Yellow+Black Red
Orange+White Orange
Brown+Green Green
Blue+Purple Black

In case of connecting standard connection type models to 5-phase
motor drivers, make sure that lead wire of the motor must be
connected as specified in the above table.

(m] Motor Installation

© Shaft type, hollow shaft type, geared type, geared built-in brake type stepper motor
® Mounting direction

Motor can be mounted in any directions-facing up, facing down and side ways. No matter which direction motors to be
mounted, be sure not to apply overhung or thrust load on the shaft.
Refer to the table below for allowable shaft overhung load / thrust load.

e Side way
Overhung Overhung Overhung Overhung
load load load load
i i {0 ! f
= T
— 1
U a L 1
D><1 | T D><1
< Shaft type > < Hollow shaft type > < Geared, Geared built-in brake type >
% 1: The distance from the shaft tip (mm)
e Facing up, down Thrust @ Thrust
load
Thrust @7 =T E
load
= el : [ 1
Thrust
L= T load
< Shaft type > < Hollow shaft type > < Geared, Geared built-in brake type >
Refer to the table below for allowable overhung load / Refer to the table below for allowable overhung load /
thrust load for shaft type stepper motor. thrust load for geared type stepper motor.
Motor | The distance from the shaft in front (mm), Allowable Motor | The distance from the shaft in front (mm), Allowable
frame |Allowable overhung load [kgf (N)] thrust load . Allowable overhung load [kgf (N)] thrust
size |D=0  [D=5 [D=10 |D=15 [D=20 |kkgf(N)] size  |D=0 |D=5 |D=10 |D=15 |D=20 '(?\3? [kgf
24mm |2(20)  |2.5(25) |3.4(33) |-— - 42mm [7.3(72) [8.4(82) [10(98) [12.3(121)] — 5(49)
42mm [2(20)  |2.5(25) [3.4(33) |5.2(51) |— Under the
comm 6.362) 175(72) 19.593) 113127 [19(18e) |29 f 60mm |25(245) |27(265) [30(294) |34(333) |39(382) [10(98)
mm |6.3(62) |7.5(74) |9.5(93) (127) |19(186) |motor 85mm [48(471) |54(530) [60(588) |68(667) |79(775) |30(294)
85mm |26(255) |29(284) [34(333) |39(382) [48(470)
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Installation of Instruction of 5-Phase Stepper Motor

® Motor installation method

When installing the motor, carefully consider heat radiation and vibration resistance. Mount the unit tightly on the surface
of a metal with high thermal conductivity. (steel, aluminum, etc.) Use hexagon bolts, spring washers and flat washers when
installing the motor. Please refer to the table below for mounting plate thickness and bolt types.

® Through hole type

Hexagon
wrench bolt

Spring washer
Flat washer
Hexagon nut

Through hole

Mounting plate

Flange in-low

(counter bore or through hole)
< Shaft type >

® Tap hole type
Hexagon
wrench bolt

Tap hole
&

Flange in-low Mounting plate

(counter bore or through hole)

< Shaft type >

Mounting plate

Flange in-low

(counter bore y
or through hole) &
S

< Hollow shaft type >

Flange in-low

(counter bore
or through hole)

wrench bolt

< Hollow shaft type >

Hexagon nut

Spring washer+Flat washer
Hexagon wrench bolt

Hexagon wrench bolt

< Geared, Geared built-in brake type >

frame size thickness. | PP Dol |G e hicknese. . |APPied b0l | T e iioknese. | APPled bol
24mm Min. 3mm M2.6 42mm Min. 4mm M3 42mm Min. 5mm M4

42mm Min. 4mm M3 60mm Min. 5mm M4 60mm Min. 8mm M5

60mm Min. 5mm M4 85mm Min. 8mm M6 85mm Min. 12mm M8

85mm Min. 8mm M6

® Connection with load (shaft type, geared type, geared built-in brake type stepper motor)

When connecting the load, be sure of the center, tension of the belt, and parallel of the pulley. When connecting the load
such as a pulley, a belt, be sure of the allowable thrust load, radial load, and shock. Tighten the screw for a coupling or a

pulley not to be unscrewed. When connecting a coupling or a pulley on the motor shaft, be sure of damage of the motor
shaft and the motor shaft bearing. Do not disassemble or modify the motor shaft to connect with the load.

Direct load connection
with coupling

Load connection with pulley,
belt, and wire

Load connection with gear

Flexible coupling
Ball screw or TM screw

X Use Autonics flexible coupling (ERB Series).

When connecting the load directly (ball
screw, TM screw, etc) to the motor shaft,
use a flexible coupling as shown in the
above figure. If the center of the load

is not matched to that of shaft, it may
cause severe vibration, shaft damage or
shortened life cycle of the shaft bearing.

The motor shaft and the load shaft
should be parallel. Connect the motor
shaft and the line which connects the
center of two pulleys to a right angle.

The motor shaft and the load shaft
should be parallel. Connect the motor
shaft to the center of gear teeth side to
be interlocked.

.|
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Installation of Instruction of 5-Phase Stepper Motor

® Shaft assembly for hollow shaft type motor
Make sure that external shaft assembly into motors must
be made as sturdy as possible. If not, motor’s torque
might not be thoroughly transmitted to the shaft. In case
no additional shaft assembly changes would be made, it is
recommended to apply adhesives on bolt fixing part.

1. Tap hollow shaft type motor
Use pliers to fasten lock nut tightly as shown in the figure
below.

~, +— Lock nut
Assembling shaft

2. Through hole type motor with single shaft
Use hexagon wrench bolt, spring washer, flat washer and
lock washer to fasten the shaft tightly as shown in the figure

below.
Lock washer

Flat washer+
Spring washer

3. Through hole type motor with dual shaft
Use a lock nut to fasten the shaft tightly as shown in the
figure below.

Lock nut

® Caution during install the motor

Do not apply excessive force on motor cable when
mounting motors.

Do not forcibly pull or insert the cable. It may cause poor
connection or disconnection of the cable.

In case of frequent cable movement required application,
proper safety countermeasures must be ensured.

= ‘|i| T
[ _b/

< Shaft type >
< Geared,

Geared built-in brake type >

< Hollow shaft type >

‘ 5:/ |:|:|U1: ‘/

< Rotary actuator,
Rotary actuator built-in brake
type >

B-22

© Rotary actuator type stepper motor

® Motor installation method

®With considering heat radiation and vibration isolation,
make sure the motor's in-low to be kept as close as
possible against a metal panel having high thermal
conductivity such as iron or aluminum. Make sure to use
mounting plates with thickness more than 8mm.

®As shown in the figure below, total 4 mounting TAP holes
on F1 and F2 are used to fix rotary actuator. In case of
using M4, screw tightening torque needs to be 2N-m,
and in case of M5, 4.4N-m.

F2 (M5)

Body in-low part

®Do not apply excessive force on motor cable when
installing rotary actuators. Do not forcibly pull or insert
the cable. Do not move the motor cable repeatedly with
excessive force, or It may cause poor connection or
disconnection of the cable.
In case when frequent cable movement or excessive
force is required, proper safety countermeasures must be
ensured.

® Motor operation

Observe the rated product specification.

@ Do not apply rotational load on the motor while it stops.

@ Do not apply excessive load on the motor while driving.
It may cause motors to miss a step.

® Use a sensor for home searching or division completed
position detecting.

@ Installation of accessories (index table, arm, etc.)

® Mount the accessory (index table or arm) on output
axis flange using M4 screw. Note that @13 in-low part
is processed with C0.3. It is necessary to process the
accessory under C0.2 to mount. Place a positioning pin
on flange's positioning hole and push it in. Make sure
not to place the pin on output flange.

® Do not use a hammer to mount the accessory (table or
arm). It may cause product damage. Mount the
accessory with hands in a gentle manner.

® Make sure that accessory mounted on output axis to be
fixed as tight as possible. It may cause an accident if an
actuator is detached from the motor while driving.

e Application example

<Index table> <Moving arm>

Avutonics
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Installation of Instruction of 5-Phase Stepper Motor

® Sensor attachment

<Index table> <Moving arm>

Sensor
bracket

Sensor
bracket

®|0

Table

Detection Detection
Pin Pin
T T
= =]

Photo micro Photo micro
sensor ‘ sensor ‘
Autonics Autonics L
BS5-L2M | | | ] BS5 - T2M |

(m] Installation Conditions

Install the motor in a place that meets certain conditions

specified below. It may cause product damage if

instructions are not following.

®The inner housing installed indoor
(This unit is manufactured and designed for attaching to
equipment. Install a ventilation device.)

®@Within -10 to 50°C (at non-freezing status) of ambient
temperature

®Within 35 to 85%RH (at non-dew status) of ambient
humidity

@The place without explosive, flammable and corrosive gas

®The place without direct ray of light

®The place where dust or metal scrap does not enter into
the unit

@The place without contact with water, oil, or other liquid

®The place without contact with strong alkali or acid
material

®The place where easy heat dissipation could be made

@®@The place where no continuous vibration or severe shock

@The place with less salt content

®@The place with less electronic noise occurs by welding
machine, motor, etc.

®The place where radioactive substances and magnetic
fields does not exist and is not in the vacuum status

(m] Cautions during Use

e Do not disassemble or modify the product.
It may cause malfunction due to small dregs.

Once disassembling the motor, its performance would
significantly decline.

e Do not impact the motor.

The air-gap, the distance between rotator and stator is
processed as 0.05mm, but if it is impacted, the balance of
air-gap can be broken and it may cause a malfunction.

e Using at low temperature.
Using motors at low temperature may cause reducing
maximum starting / driving characteristics of the motor
with rise of the friction torque, because grease
consistency of the ball bearing and Gear
Head becomes heavy. Since it is not error of the torque,
start the motor in a steady manner.

e Temperature rise

The surface temperature of motor shall be under 100°C.
It can be significantly increased by operation conditions
(ambient temperature, drive speed, drive duty ratio, etc).
In this case, use the cooling fan to lower the temperature
forcedly. Or, it may cause damage on motor power cable
by fire, shortening the life cycle of the inner ball-bearing,
or malfunction of the unit.

e Use the motor within the allowable torque range.
The allowable torque range indicates the maximum value
of mechanical strength of gear part and the total of
ac/deceleration torque of start/stop and friction torque
shall not be exceed the allowable torque range, or it may
cause the breakdown of gear.

e Use the motor within the allowable speed range.
The allowable speed range includes the revolution
number of gear and pulse speed of motor. Use the motor
within the allowable speed range, or it may shorten the
life cycle of gear part. (backlash is increased.)

e Be careful of backlash when positioning the
motors in both CW/CCW directions.
Backlash refers to the displacement occurred on motor's
output shaft while gear's input axis is fixed.
Geared type stepping motors are to realize high accuracy
and low backlash. When positioning the motors in both
CW/CCW directions, however, backlash may possibly
occur. Therefore, make sure that motor positioning will be
made in one single direction in case of geared type motors.

e Clack sound of electro-magnetic brake
When operating or releasing electro-magnetic brake, this
machine may occur clack sound.
Be assured that it is not the cause of malfunction, and do
not hit or disassemble the motor.

e Using of electro-magnetic brake
When drive the motor, supply power to electro-magnetic
brake for releasing the brake. If not supply power, it may
cause abnormal motor operation, and the brake pad of
electro-magnetic brake is worn. It may also cause
shorten product life cycle, reducing the rated static
friction torque.

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

SOFTWARE

A)
Closed Loop
Stepper System

(B8)
Stepper Motors

©)
Stepper Motor
Drivers

)
Motion
Controllers
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(C) Stepper Motor Drivers
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Safety Considerations

X Please observe all safety considerations for safe and proper product operation to avoid hazards.
X /\ symbol represents caution due to special circumstances in which hazards may occur.

A Warning Failure to follow these instructions may result in serious injury or death.

A Caution Failure to follow these instructions may result in personal injury or product damage.

(m] Stepper Motor Driver
|A Warning
1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury or
substantial economic loss. (e.g. nuclear power control, medical equipment, ships, vehicles, railways, aircraft,
combustion apparatus, safety equipment, crime/disaster prevention devices, etc.)
Failure to follow this instruction may result in personal injury, economic loss or fire.
2. Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct sunlight, radiant
heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in explosion or fire.
3. Do not connect, repair, or inspect the unit while connected to a power source.
Failure to follow this instruction may result in fire or electric shock.
4. Install the unit after considering counter plan against power failure.
Failure to follow this instruction may result in personal injury, economic loss or fire.
5. Check ‘Connections’ before wiring.
Failure to follow this instruction may result in fire.
6. For installing the unit, ground it exclusively and use over AWG 18(0.75mm?) ground cable.
[MD5-HF14, MD5-HF14-AO, MD5-HF 28]
Failure to follow this instruction may result in electric shock.
7. Do not disassemble or modify the unit.
Failure to follow this instruction may result in fire or electric shock.
8. Insulate the connector not to be exposed. [MD5-HF14, MD5-HF14-AO, MD5-HF28]
Failure to follow this instruction may result in electric shock.
9. Install the driver in the housing or ground it.
Failure to follow this instruction may result in personal injury, fire or electronic shock.
10. For rotating the motor manually when turning off the power, separate the motor and the driver.
Failure to follow this instruction may result in malfuction due to power applied to the driver.
11. Do not touch the unit during or after operation for a while.
Failure to follow this instruction may result in burn or electric shock due to high temperature of the surface.
12. Emergency stop directly when error occurs.
Failure to follow this instruction may result in personal injury or fire.

|A Caution

1. When connecting the power input, use AWG 18(0.75mm?) cable or over.
2. Install over-current prevention device (e.g. the current breaker, etc) to connect the driver with power.
Failure to follow this instruction may result in fire.
3. Check the control input signal before supplying power to the driver.
Failure to follow this instruction may result in personal injury or product damage by unexpected driver movement.
4. Install a safety device to maintain the vertical position after turn off the power of this driver.
Failure to follow this instruction may result in personal injury or product damage by releasing holding torque of the motor.
5. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.
6. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire or electric shock.
7. The driver may overheat depending on the environment.
Install the unit in the well ventilated place and forced cooling with a cooling fan.
Failure to follow this instruction may result in product damage or degradation by heat.
8. Keep the product away from metal chip, dust, and wire residue which flow into the unit.
[Except MD5-HD14-2X, 3X]
Failure to follow this instruction may result in fire or product damage.
9. Keep metal chip, dust, and wire residue from flowing into the unit. [MD5-HD14-2X, 3X]
Failure to follow this instruction may result in fire or product damage.
10. Use the designated motor only.
Failure to follow this instruction may result in fire or product damage.

General precaution
Indicate general warning, caution or

danger.
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(O: General specifications, O: High-speed, High-torque specifications)

5-Phase Stepper Motor and Driver Specifications

X (W) stands for dual shaft of motor. (The built-in brake type provides single shaft type only.)
X The motor torque has a big difference in torque by the characteristics of the driver.
Please refer to the graph in this catalogue that shows the characteristics of motors and drivers.
For MD5-HD14, MD5-HD14-2X(3X), MD5-ND14, the high-speed region torque characteristics are better at 35VDC than at 20VDC.
In addition, MD5-HF 14 and MD5-HF28 have further improved torque characteristics in the high-speed area than using DC type driver.

.|
C-3

Avutonics

Motor Driver
SENSORS
Frame Torque |Rated current |MD5-HD14/MD5-ND14/ (MD5-HF14/
size Type Model (kgf-cm) |(A/Phase)  |MD5-HD14-2X(3X) MD5-HF14-A0 |MPS-HF28
FIELD
02K-S523(W) 0.18 0.75 O [¢) — INSTRUMENTS
24mm  |Shaft type
04K-S525(W) 0.28 0.75 O O —
A1K-S543(W){B] 1.3 0.75 O O — GONTROLLERS
2232 E/Pe ! A2K-S544(W){B] 18 0.75 ) o —
a
Built-in brake type | A2K-M544(W) 1.8 1.4 O [©) —
A3K-S545(W){B] 2.4 0.75 O [} — MOTION DEVICES
AH1K-S543 1.3 0.75 O O —
42mm —
Hollow shaft type AH2K-S544 1.8 0.75 O O - SOFTWARE
AH3K-S545 2.4 0.75 O [©) —
Geared type/ A10K-S545(W)-G[BI5 10 0.75 O [€) —
Geared + A15K-S545(W)-G[Bl7.2 |15 0.75 O [¢) —
Built-in brake type  |A15K-S545(W)-GB[10 |15 0.75 O [} —
A4K-S564(W){B] 42 0.75 O O —
A4K-M564(W)4B] 42 14 O [©) —
A4K-G564(W) 42 238 — — [¢) “
Shaft type /
hotta” ABK-S566(W)-{BI 8.3 0.75 @) o — e o
Built-in brake type |ABK-M566(W)B] 8.3 14 O O —
ABK-G566(W) 8.3 238 — — o ®)
A16K-M569(W){B] 166 |14 O o — Stepper otors
A16K-G569(W)-{B] 16.6 2.8 — — ¢ ©
AH4K-S564(W) 42 0.75 O [¢) — Stepper Motor
AH4K-M564(W) 42 14 O [6) —
60mm
Hollow shaft tvoe AHBK-S566(W) 8.3 0.75 O [6) — o
P AHBK-M566(W) 8.3 14 O o — Controllers
AH16K-M569(W) 16.6 14 O € —
AH16K-G569(W) 16.6 238 — — [§)
Geared type/ A35K-M566(W)-G[BI5 |35 14 O &) —
Geared + A40K-M566(W)-G[BI7.2 |40 1.4 O [®) —
Built-in brake type | A50K-M566(W)-G[B[10 |50 14 O ©] —
Rotary actuator type/ |A35K-M566(W)-RBI5 |35 14 O [¢) —
Rotary actuator + A40K-M566(W)-R[BJ7.2 |40 1.4 O O -
Built-in brake type | A50K-M566(W)-RB[10 |50 1.4 O [6) —
A21K-M596(W){B] 21 1.4 O O —
A21K-G596(W)4B] 21 2.8 — — [©)
3222 t+VPe ! A41K-M599(W){B] 41 14 ) ) —
Buit-in brake type  |A41K-G599(W){B] 41 238 — — [§)
A63K-M5913(W)-B] 63 14 O O —
A63K-G5913(W)4Bl 63 2.8 — — )
AH21K-M596(W) 21 14 O [©) —
AH21K-G596(W) 21 238 — — [¢)
AH41K-M599(W) 41 14 O [¢) —
85mm  |Hollow shaft type
AH41K-G599(W) 41 28 — — )
AH63K-M5913(W) 63 1.4 O [©) —
AH63K-G5913(W) 63 2.8 — — [©)
A140K-M599(W)-G[BI5  |140 14 O [¢) —
A140K-G599(W)-GBI5  |140 238 — — [¢)
geareg t:/pe/ A200K-M599(W)-GBJ7.2 |200 14 0 o —
eare
Built-in brake type |A200K-G599(W)-G[BI7.2 |200 2.8 — — [©
A200K-M599(W)-G[Bl10 (200 1.4 O [©) —
A200K-G599(W)-G[BI10 |200 238 — — ¢
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MD5 Series

Small, Light, High Speed & Torque 5-Phase Stepper Motor Driver

(m] Features

e Bipolar constant pentagon drive method

e Includes auto current down and self-diagnosis function

e Low speed rotation and high accuracy controlling with
microstep-driving (MD5-HD14, MD5-HF 14, MD5-HF14-A0,
MD5-HF28)
[Max. resolution 250 division: In case of 5-phase stepper motor of
which basic step angle is 0.72°, it enables to control up to 0.00288°
per pulse and it requires 125,000 pulses per rotation.]

e Photocoupler input insulation method to minimize the 3
effects from external noise MD5-HF28

MD5-HF14 MD5-HD14

MD5-HF14-A0 MD5-ND14
Please read “Safety Considerations”
in the instruction manual before using. c € “@
(w] Orderin nformatlon c us
MD || 5 14 | — : — _ (only for MD5-HF14(-AO),
No mark |Zero point excitation output™ MD5-HF28 model)
Output |AO Alarm output
RUN current 14 1.4A/Phase
28 2.8A/Phase
Power supply D 20-35VDC
F 100-220VAC
Step type (resolution) H Micro step (250-division)
N Normal Step KR-55MC can be replaced with MD5-HD14.
Motor phase l5 [5-phase | %KR-5MC can be replaced with MD5-ND14.
ltem : XMD5-MF14 can be replaced with MD5-HF14.
MD Motor Driver XKR-505G can be replaced with MD5-HF28.
%1: Except MD5-ND14 ' | | x placed wi
(m] Specifications
Model MD5-HD14 _ [MD5-HF14 [MD5-HF14-A0 [MD5-HF28 [MD5-ND14__
Power supply 20-35VDC="" [100-220VAC~ 50/60Hz [20-35vDC=""
Allowable voltage range |90 to 110% of the rated voltage
Max. current (:_onsumption>'<2 3A 5A 3A
RUN current™? 0.4-1.4A/Phase 1.0-2.8A/Phase 0.5-1.5A/Phase
25 to 75% of RUN
STOP current 27 to 90% of RUN current (set by STOP current switch) current (set by STOP
current volume)
Drive method Bipolar constant current pentagon drive
Basic step angle 0.72°/step
Resolution 1,2,4,5,8,10, 16, 20, 25, 40, 50, 80, 100, 125, 200, 250-division (0.72" to 0.002887/Step) 1, 2-division (0.72,, 0.36//step)
. . . Min. 10ps (CW, CCW
Pulse width Min. 1 CW, CCW), Min. 1ms (HOLD OFF
o ps ( ) ( ) Min. 1ms (HOLD OFF})
33 |Duty rate 50% (CW, CCW)
28 [Rising/Falling time [Below 130ns (CW, CCW)
‘g’_@ Pulse input voltage |[H]: 4-8VDC=, [L]: 0-0.5VDC ]
5% Pulse input current |7.5-14mA (CW, CCW), 10-16mA (HOLD OFF, DIVISION SELECTION, ZERO OUT)"’4
?f:é‘ué%%‘;&p“'se Max. 500kHz (CW, CCW) Max. 50kHz (CW, CCW)
270Q (CW, CCW),
Input resist 2o00 zﬁ\gf_g ORL DIVISION SELECTION) 2a00 zﬁ\cl)vl'_(a: %v;/%,) 3900 EHO'-D oF 3900
nput resistance ) , , :
10Q (ZERO OUT) 10Q (ALARM) '13(')\83('2%';8%5%" ION),[(CW, CCW, HOLD OFF)
Insulation resistance Over 100MQ (at 500VDC megger, between all terminals and case)
Dielectric strength 1000VAC 50/60Hz for 1min (between all terminals and case)
+500V the square wave +500V the square wave
Noise immunity noise (pulse width: 1us)|+2kV the square wave noise (pulse width: 1ps) by the noise simulator noise (pulse width: 1ps)
by the noise simulator by the noise simulator
\Vibration Mechanical 1.5mm amplitude at frequency 5 to 60Hz (for 1 min) in each X, Y, Z direction for 2 hours
Malfunction 1.5mm amplitude at frequency 5 to 60Hz (for 1 min) in each X, Y, Z direction for 10 min
. f 0 to 40°C, o . o 0 to 40°C,
Ewr(]a\ﬂtron- Ambient temp. storage: ”10 to 60°C 0 to 50°C, storage: -10 to 60°C storage: ”10 to 60°C
Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Approval C€ CE N C€E N 3.\ C€
L L XE Approx. 327.5g Approx. 840g Approx. 820g Approx. 1.35k Approx. 183g
Weight (approx. 220g) (approx. 680g) (approx. 660g) (approx. 1.2kg (approx. 130g)

X 1: When using tover 30VDC power supply, torque characteristics are improved but the driver temperature raise. The unit should be installed at the well ventilation
environmen

X 2: Based on ambient temperature 25°C, ambient humidity 55%RH.

X 3: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also varies depending on the load.

: In case of MD5-HF14-AO, MD5-ND14, there are no DIVISION SELECTION, ZERO OUT function.

%5: Max. input pulse frequency is max. frequency to be input and is not same as max. pull-out frequency or max. slewing frequency.

X 6: The weight includes packaging. The weight in parenthesis is for unit only. X Environment resistance is rated at no freezing or condensation.

C4 Avutonics
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5-Phase Stepper Motor Driver (1.4A/Phase, DC Power)

5-Phase Micro Stepper Motor Driver [MD5-HD14]
li‘ Unit Description | Resolutlon switch |—RUN current switch SENSORS

|
|
!
I
|

J__STOP current switch

FIELD
INSTRUMENTS

MD5-HD14

CONTROLLERS

MOTION DEVICES

Power indicator T T— Inputa_T T I

[ Function  terminal Motor = power

. lecti €r0 connection terminal SOFTWARE
— selection output terminal t€rmina
itinsed DIP switch

% Refer to ] Specifications'.

@] Functions
© Function selection DIP switch

. Switch position
E| No. [Name Function ON OFF (default) -
l 1 TEST Self diagnosis function 30rpm rotation Not use g:::;gr'-g;:tem
2 1/2 CLK Pulse input method 1-pulse input method 2-pulse input method
3 C/D Auto current down Not use Use ®
° TEST Stepper Motors
® Self diagnosis function is for motor and driver test.
® This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings. ‘sﬂppermmr
® Rotation speed = 30rpm/resolution Drivers
® |n 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.
X Be sure that the TEST switch is OFF before supplying the power. ;nngﬁon
If the TEST switch is ON, the motor operates immediately and it may be dangerous. Controllers
e 1/2 CLK

® 1/2 CLK switch is to select pulse input method.

® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.

® C/D (auto current down)

® This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
@ |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.

X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.

X Set the STOP current by the STOP current switch.

© Setting RUN current

$97, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q, 3

(o] IS

® . |Current

5557 |(A/Phase) 0.4 0.5 0.57 [0.63 |0.71 |0.77 |0.84 |0.9 0.96 (1.02 |1.09 (1.15 |1.22 (1.27 |1.33 (14

® Setting RUN current is for the current provided for motor when the motor runs.
XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

% Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© Setting STOP current
27, YSwitch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

@
=~

Q,
N % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

68 L

® Setting STOP current is for the current provided for motor when the motor stops for preventing severe motor's heat.
® This setting is applied when using C/D (current down) function.
® Setting value of STOP current is percentage (%) ratio of the set RUN current.

g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4A%x0.4=0.56A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.

Avutonics C-5
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MD5 Series

© Zero point excitation output signal (ZERO OUT)

CW Pulse

ON
OFF

ON

CCW Pulse

OFF
ON

ZERO OUT

OFF

0o 1

—

Juyuuyuyuryoroye—
UL

—

2 3 4

5 6

7 8

9 0 1 2 1

0

© This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis.
® This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input.

© HOLD OFF function

e This signal is for rotating motor's axis using external force or used for manual positioning.
® \When hold off signal maintains over 1ms as [H], motor excitation is released.

® When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.
X Refer to m] 1/0 Circuit and Connections’.

© Setting Microstep (microstep: resolution)

o NswitchNo.Jo [1 [2 [3 [4 [5 6 7 8 o [oA [B [c [o E_|F
§@} Resolion 1 [2 [4 |5 [8 [10 [16 [20 [25 [40 50 [80 [100 [125 [200 [250
"5 [step angle [072° [036° [018° [0.144° [009° [0072° [0.045° [0.036° [0.0288°]0.018" |0.0144°[0.009° [0.0072°[0.00576°]0.0036° | 0.00288°

® Setting Resolution (same as MS1, MS2)
® The MS1, MS2 switches is for resolution setting.
® Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2)

® Select the step angle (motor rotation angle per 1 pulse).

® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.

® The calculation formula of divided step angle is as below.
Basic step angle (0.72°)

Set step angle =

Resolution

® \When using geared type motor, the angle is step angle divided by gear ratio.
Step angle / gear ratio = Step angle applied gear
E.g)0.72°/10 (1:10) = 0.072°

X Must stop the motor before changing the resolution.

(=] I/O Circuit and Connections

[Signal]

4——0/0—1
DIVISION |

o—@
HOLD
, OFF

SELECTION
GND

ZERO OUT

[Motor]

BLUE
RED

Standard
connection

Pentagon
connection

Blue Gray+Red

Red Yellow+Black

Orange Orange+White

Brown+Green

Blue+Purple

Motor

XCW

2-pulse input method (CW rotation signal input)
1-pulse input method (operating rotation signal input)

XCCW

2-pulse input method (CCW rotation signal input)
1-pulse input method (rotation direction signal input)

— [H]: CW, [L]: CCW
XHOLD OFF

Control signal for motor excitation OFF

— [H]: Motor excitation OFF
X% DIVISION SELECTION

Division selection signal

— [L]: Operated by MS1 setting resolution
[H]: Operated by MS2 setting resolution

XZERO OUT

Zero point excitation output signal — Zero point status ON

XIf the power for driving pulse from external is over
than +5VDC, please connect resistor at the outside.
(input power max. 24VDC, input current 10-20mA)

X This connection cable color is only for Autonics motors.

It may different cable color when using other motors.

Avutonics
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5-Phase Stepper Motor Driver (1.4A/Phase, DC Power)

-

(m] Connections

SENSORS
4
-E FIELD
MOTOR S INSTRUMENTS
7% A =
BEE A &S 2
B (2 1]
T 1T
SOFTWARE
+ -
""""""" POWER
20-35VDC
Division selection 4 | Black
: signal . »—| Green
+ L+ L+ .
S>= 0L Zero point 4 @A)
£355 ) u excitation _ < Orange Motor Stopper Syatem
0 3o ser output signal Red 4
= Controller
o2 Blue
- (SBI) Motors
X In case of standard connection, epper o
refer to 'Stepper Motors' section.
(Sc(lpper Motor
Drivers
D)
Motion
Controllers
(m] Dimensions
(unit: mm)
86
76.5
74
38
] |
HH @HHHHHHHHH HE |
o R R
HA FlFlFlFliFlFlFlFlFl AR [
‘ I
L 45
L]
Avutonics c-7
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MD5 Series

5-Phase Micro Stepper Motor Driver [MD5-HF14]
(W] Unit DescriptiO{lﬁ )

STOP current switth —————  Resolution

Function selection DIP switch RUN current switch switch

Alarm indicator (red)
Power indicator

Input

rterminal _¢

!;Jiv!!!avslilli!!i!!;li

apGpDuaDttl

Ol
o
:

o
MOTOR

o
(¢]
o
MD5-HF14

{At00-220va0)

JoRANGE|
(GREEN
BLACK

L
.
&
Ce

BLUE

2

\.

T Fror ]

connection terminal
terminal

X Refer to ] Specifications'.

(@] Functions
© Function selection DIP switch

Switch position

1 TEST Self diagnosis function 30rpm rotation Not use

lE|E|E| No. |[Name Function ON OFF (default)
123
ON

2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method

3 C/D Auto current down Not use Use

o TEST
® Self diagnosis function is for motor and driver test.
® This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings.
® Rotation speed = 30rpm/resolution
® In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.
X Be sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous.

e 2/1 CLK

® 2/1 CLK switch is to select pulse input method.

® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.

e C/D (auto current down)

® This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
@ |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.

% Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.

% Set the STOP current by the STOP current switch.

© Setting RUN current

$97, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E

Q
[6)
®

> |Current
) (A/Phase) 0.4 0.5 0.57 (0.63 |0.71 [0.77 |0.84 |0.9 0.96 (1.02 |1.09 (1.15 [1.22 |1.27 [1.33

1.4

e Setting RUN current is for the current provided for motor when the motor runs.
XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

% Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© Setting STOP current

BN

Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E

:
@
p 5" (% 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86

68 L

90

o Setting STOP current is for the current provided for motor when the motor stops for preventing severe motor's heat.
® This setting is applied when using C/D (current down) function.
® Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4Ax0.4=0.56A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.

c-8 Avutonics
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5-Phase Stepper Motor Driver (1.4A/Phase, AC Power)

© Zero point excitation output signal (ZERO OUT)
CWPuIseO('):': ||||||||I|I|||||||I|||I|I| SENSORS

CCW Pulse O(I)JI\:‘ I | I |
FIELD
INSTRUMENTS
zEro ouT ON [] [

OFF
o 1 2 3 4 5 6 7 8 9 0 1 2 1 0
® This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis .
® This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input.

© HOLD OFF function

® This signal is for rotating motor's axis using external force or used for manual positioning. SOFTWARE
® \When hold off signal maintains over 1ms as [H], motor excitation is released.

® \When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.
X Must stop the motor for using this function.

X Refer to @ I/O Circuit and Connections'.

© Setting Microstep (microstep: resolution)

CONTROLLERS

MOTION DEVICES

507, \Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F
L:’: :» Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 |[125 200 |250 —
fe5 i Step angle |0.72° |0.36° [0.18° [0.144° (0.09° [0.072° |0.045° |0.036° |0.0288°/0.018° |0.0144°(0.009° |0.0072°|0.00576°|0.0036°|0.00288° Bhsed Loop
® Setting Resolution (same as MS1, MS2) Stepper System
® The MS1, MS2 switches is for resolution setting.
® Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2) ol

Stepper Motors

® Select the step angle (motor rotation angle per 1 pulse).
® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value. ©

® The calculation formula of divided step angle is as follow. i ° St Mot
p ang Set step angle = Basic step angle (0.72°) Stepper Motor

® \When using geared type motor, the angle is step angle divided by gear ratio. Resolution
Step angle / gear ratio = Step angle applied gear o
E.g) 0.72° /10 (1:10) = 0.072° Controllers

X Must stop the motor before changing the resolution.

© Alarm indication

® Overheat: When the temperature of driver base is over 80°C, the alarm indicator (red) turns ON and motor stops with holding the excision.

® Overcurrent: When overcurrent occurs due to motor damage by burn, driver damage, or error, the alarm indicator (red) turns ON and the
motor becomes HOLD OFF.

X Turn OFF the power and remove the causes of alarm. Re-supply the power and the alarm indicator turns OFF and the driver is normal
operation.

(m] I/O Circuit and Connections

+5VDC XCW

2-pulse input method (CW rotation signal input)
1-pulse input method (operating rotation signal input)
XCCW

2-pulse input method (CCW rotation signal input)
1-pulse input method (rotation direction signal input)
— [H]: CW, [L]: CCW

] XHOLD OFF

Rt Control signal for motor excitation OFF

— [H]: Motor excitation OFF

B XDIVISION SELECTION

i Division selection signal

— [L]: Operated by switch MS1

] [H]: Operated by switch MS2

g5 ZEROOUT %ZERO OUT

Zero point excitation output signal — Zero point status ON

[Signal]

Motor] | |0 on |conneetion . . .
BLUE lBlie  |GraysRed | X If the power for driving pulse fron_w external is over
than +5VDC, please connect resistor at the outside.
RED Red Yellow-+Black } (input power max. 24VDC, input current 10-20mA)
ORANGE e Orange Orange+White Motor
GREEN Green Brown+Green
BLAGK Black Blue+Purple % This connection cable color is only for Autonics motors.

It may different cable color when using other motors.
[Power] — |

Power o 100-220VAC

50/60Hz

Avutonics c-9
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MD5 Series

(m] Connections

gvgvgvgvgvgvgvgvgvg ECIECHIE
DG DGDUDUN T

= = o >g =

D) N T : 2 (-
o —
L= N

®)
®)

=g 25 - ”
111 ; E
o o o oo C_)!E,v{ = 8 o u o :.: =
w s = 5 =| ; g o= @° a
\z = 2 J g -0~ JY =
Blue
Red 2 Fa
Mot Orange A
otor Green 100-220VAC 50/60Hz
Black ;
X In case of standard connection,
refer to 'Stepper Motors' section.
Division selection + ——

signal - ——
Zero point excitation +
output signal - ——

CW+

CW-

CCW-
HOLD OFF+
HOLD OFF-

User
Controller

CCW+

(@] Dimensions

(unit: mm)

@G% @
@GED@

156
170
120
[
—
——
——

)
)

\E@

@

¥ &=
T

——— %
T
e = o

=Y.
[————X

=
@@
—

(0]
J
oo
| 4-M4 Tap Depth: 8
54—
40 54
42 122
133.5

C-10 Autonics
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5-Phase Stepper Motor Driver (1.4A/Phase, AC Power, Alarm Output)

5-Phase Micro Stepper Motor Driver [MD5-HF14-A0]

(m] Unit Description Function selection DIP switch STOP current switch ———— SENSORS

Alarm indicator ( red) RUN current switch

Power |nd|cator Input/Output FIELD

terminal Resolution switch INSTRUMENTS
A\

§ 3{ Eﬂﬂ@ﬂﬂ@ 9‘ CONTROLLERS
nnuu s
- “id :
ul': MOTION DEVICES
[=]
=
SOFTWARE
t Motor j tPower_T
connection terminal
terminal
Autonics X Refer to ] Specifications'.
(@] Functions
© Function selection DIP switch
) Switch position @)
No. |Name Function
alial ON OFF (default) Stopper System
1 TEST Self diagnosis function 30rpm rotation Not use
2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method ®
3 C/ID Auto current down Not use Use Stepper Motors
o TEST .
® Self diagnosis function is for motor and driver test. (saz_apper Motor
® This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings. Drivers
® Rotation speed = 30rpm/resolution
® |n 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW. ;;’;ﬁon
X Be sure that the TEST switch is OFF before supplying the power. Controllers
If the TEST switch is ON, the motor operates immediately and it may be dangerous.
e 2/1 CLK

® 2/1 CLK switch is to select pulse input method.
® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.

® C/D (auto current down)

® This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
@ |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.

X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.

X Set the STOP current by the STOP current switch.

© Setting RUN current

$97, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
S@i

® . |Current

557> |(A/Phase) 0.4 0.5 0.57 [0.63 |0.71 |0.77 |0.84 |0.9 0.96 (1.02 |1.09 (1.15 |1.22 (1.27 |1.33 (14

® Setting RUN current is for the current provided for motor when the motor runs.
»When RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

X Set RUN current within the range of motor's rated current according to its load.
% Change RUN current only when the motor stops.

© Setting STOP current

27, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q, \&>
‘9@7 % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

® Setting STOP current is for the current provided for motor when the motor stops for preventing severe motor's heat.
® This setting is applied when using C/D (current down) function.
® Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4A%x0.4=0.56A

%When STOP current is decreased, STOP torque of the motor is also decreased.
When STOP current is set too low, the heat is lower.
»Change STOP current only when the motor stops.

Avutonics c-n
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MD5 Series

© HOLD OFF function

® This signal is for rotating motor's axis using external force or used for manual positioning.
@ When hold off signal maintains over 1ms as [H], motor excitation is released.

@ When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to ] I/0 Circuit and Connections'.

© Setting Microstep (microstep: resolution)

227, \Switch No. [0 1 2 3 4 5 6 7 8 9 A B C D E F
§ )= [Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 (125 200 |250
feEly Step angle |0.72° |0.36° [0.18° |0.144° |0.09° |0.072° (0.045° |0.036° |0.0288°(0.018° |0.0144°|0.009° |0.0072°|0.00576°|0.0036°|0.00288°

® Setting Resolution (MS1)
® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.
® The calculation formula of divided step angle is as below.
Basic step angle (0.72°)
Resolution
® \When using geared type motor, the angle is step angle divided by gear ratio.
Step angle / gear ratio = Step angle applied gear
E.g) 0.72°/10 (1:10) = 0.072°
X Must stop the motor before changing the resolution.
© Alarm indication/output
® Overheat: When the temperature of driver base is over 80°C, the alarm indicator (red) turns ON and motor stops and alarm output turns
ON with holding the excision.
® Overcurrent: When overcurrent occurs due to motor damage by burn, driver damage, or error, the alarm indicator (red) turns ON and
alarm output turns ON. The motor becomes HOLD OFF.
X Turn OFF the power and remove the causes of alarm. Re-supply the power and the alarm indicator turns OFF and alarm output turns OFF.
The driver is normal operation.

(w] I/O Circuit and Connections

Set step angle =

+5VDC X If the power for driving pulse from external is over than +5VDC,
[Signal] please connect resistor at the outside.
- o— (input power max. 24VDC, input current 10-24mA)
cw
» XCW
2-pulse input method (CW rotation signal input)
________ | — 1-pulse input method (operating rotation signal input)
CCwW
........ ) XCCW
2-pulse input method (CCW rotation signal input)
_______ | 1-pulse input method (rotation direction signal input)
HOLD OFF — [H]: CW, [L]: CCW
""""" 5-24VDC XHOLD OFF
77 Control signal for motor excitation OFF
T N — [H]: Motor excitation OFF
} _______ i e Alarm OUT +
»When alarm occurs, the motor becomes HOLD OFF. Turn OFF

the power and remove the causes to normal operation.

® Over heat:
* Over current:

Alarm OUT -

Pentagon |Standard

[MOtor] connection |connection
BLUE Blue Gray+Red
RED Red Yellow+Black
ORANGE Orange Orange+White Motor
GREEN Green Brown+Green
Black Blue+Purple X This connection cable color is only for Autonics motors.
BLACK It may different cable color when using other motors.
[Power]
—L
Power @ ) 100-220VAC
LN 50/60Hz
= GND

C-12 Avutonics
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5-Phase Stepper Motor Driver (1.4A/Phase, AC Power, Alarm Output)

(m] Connections

el - SENSORS
H(Ell2cz 3 o
O y‘“
mmt PLLLEELTLL] 7 2N
Lty WGDaDoan v < B FIELD
5 5 358 & 3 | § INSTRUMENTS
38 H S
) 58258 il | —
Bhss iE I
=
R % FE CONTROLLERS
!
Blue
Red MOTION DEVICES
Orange
Motor
Green 100-220VAC 50/60Hz
Black SOFTWARE

A

X In case of standard connection,
refer to 'Stepper Motors' section.

—»  Alarm J:

H 3-5VDC
CE L » output '|'_
=530 - A
000 8 6 [} i E}It)wsed Loop
o~ A 2 User Stepper System
30 Controller
T T
(B)
Stepper Motors
(©€)
Stepper Motor
Drivers
(W] Dimensions
(D)
(Unit: mm) ?:n:r‘:t?'gllers
20 7 108

170
120

— D b b e
—Va Ve Y=V

4-M4 Tap Depth: 8

5 54
122
40 ] 1335
42

Avutonics C-13
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MD5 Series

5-Phase Microstep Motor Driver [MD5-HF28]
(m] Unit Description

Resolution switch

RUN current switch
STOP current switch

6C0014  MADE INKOREA

—> rouen Q)
ALARM o

Power indicator—— Function
Alarm indicator (red) —— selection

%KR-505G can be replaced with MD5-HF2g, D!P switch
X Power supply 100-220VAC and socket type wire terminal blocks are
upgraded comparing to KR Series.

CE s

X Refer to ] Specifications'.

(w] Functions
© Function selection DIP switch

. Switch position
E|E|E| No. |Name Function ON OFF (defaull)
l 12 3 1 TEST Self diagnosis function 30rpm rotation Not use
ON 2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method
3 C/D Auto Current Down Not use Use

® TEST
® Self diagnosis function is for motor and driver test.
® This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings.
® Rotation speed = 30rpm/resolution
® In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.
X Be sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous.

e 2/1 CLK

® 2/1 CLK switch is to select pulse input method.

® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)

® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.

® C/D (auto current down)

® This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
@ |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.

X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.

X Set the STOP current by the STOP current switch.

© Setting RUN current

$97, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q o
%@: Current 114 |1.25 |1.36 |1.50 [1.63 [1.74 |1.86 [1.97 [2.10 (2.20 |2.30 |2.40 [2.50 (2.60 |2.78 |2.88
5% LQ (A/Phase) - - . R B N B . . . . B . . . B

e Setting RUN current is for the current provided for motor when the motor runs.
When RUN current is increased, RUN torque of the motor is also increased.
%When RUN current is set too high, the heat is severe.

% Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© Setting STOP current
co; NswichNo. o [t 2 [3 [« 5 6 [z 8 o [o 8 Jc o [ |F

e
Q \>
o =~
© l
PAS=FEN

% 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

68 L

® Setting STOP current is for the current provided for motor when the motor stops for preventing severe motor's heat.
® This setting is applied when using C/D (current down) function.
e Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 2.5A and STOP current as 40%.

STOP current is set as 2.5Ax0.4=1A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.

C-14 Avutonics
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5-Phase Stepper Motor Driver (2.8A/Phase, AC Power)

© Zero point excitation output signal (ZERO OUT)

o UL
CW Pulse OFF
ON
CCW Pulse OFF I | I |
zero out ON [] [

OFF
o 1 2 3 4 5 6 7 8 9 0 1 2 1 0
® This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis.
® This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input.

© HOLD OFF function

® This signal is for rotating motor's axis using external force or used for manual positioning.
® When hold off signal maintains over 1ms as [H], motor excitation is released.

® \When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to ™ I/O Circuit and Connections'.

© Setting Microstep (microstep: resolution)
522, \Switch No. [0 1 2 3 4 5 6 7 8 9 A B |c |p E F

o

2@} Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 [125 |200 |250

CY

°8)l” |Step angle |0.72° |0.36° |0.18° |0.144° |0.09° |0.072° [0.045° |0.036° |0.0288°|0.018° |0.0144°|0.009° |0.0072°|0.00576°| 0.0036°|0.00288°
® Setting Resolution (same as MS1, MS2)

® The MS1, MS2 switches is for resolution setting.

® Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2)

® Select the step angle (motor rotation angle per 1 pulse).

® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.

® The calculation formula of divided step angle is as follow. Basic step angle (0.72°)
Set step angle = Resolution
® \When using geared type motor, the angle is step angle divided by gear ratio.

Step angle / gear ratio = Step angle applied gear E.g) 0.72°/10 (1:10) = 0.072°
X Must stop the motor before changing the resolution.

© Alarm indication

® Overheat: When the temperature of driver base is over 80°C, the alarm indicator (red) turns ON and motor stops with holding the excision.

® Overcurrent: When overcurrent occurs due to motor damage by burn, driver damage, or error, the alarm indicator (red) turns ON and the
motor becomes HOLD OFF.

X Turn OFF the power and remove the causes of alarm. Re-supply the power and the alarm indicator turns OFF and the driver is normal
operation.

(=] I/O Circuit and Connections

XCW
‘—"a"—" 2-pulse input method (CW rotation signal input)
ofe 3 1-pulse input method (operating rotation signal input)
XCCW
{ ﬁH 2-pulse input method (CCW rotation signal input)
oo 3 1-pulse input method (rotation direction signal input)
B L o 4 — [H]: CW, [L]: CCW
N HOLD XHOLD OFF
----- s OFF Control signal for motor excitation OFF
— [H]: Motor excitation OFF
}; Hma?c‘nm XDIVISION SELECTION
feee- +5VDC Division selection signal
— [L]: Operated by switch MS1

[H]: Operated by switch MS2
RN ZERO OUT
} ..... XZERO OUT
Zero point excitation output signal -~ Zero point status ON

Mot Pentagon [Standard X|If the power for driving pulse from external is over
[Motor] connection |connection than +5VDC, please connect resistor at the outside.

BLUE Blue Gray+Red

RED Red Yellow+Black

ORANGE 9 Orange Orange+White Motor

GREEN (@)—{Green Brown+Green

BLACK Black Blue+Purple X This connection cable color is only for Autonics motors.

Power It may different cable color when using other motors.
: Pgw; - ®-e 100-220VAC
— N@O 50/60Hz

= GND

Avutonics C-15
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FIELD
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SOFTWARE

(A)
Closed Loop
Stepper System

(8)
Stepper Motors

©)

Stepper Motor
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)
Motion
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F

X In case of standard connection,

Motor

Black
Green
Orange
Red
Blue

Tl o

100-220VAC 50/60Hz

ICTTTTT

ANANANAAAANAAAANANANNT

MD5 Series
(m] Connections

ERINET]

ja3y

ENRE]

refer to 'Stepper Motors' section.

(unit: mm)

Sle

v

A

10.5
5.5

00¢

€91
9o

4-R0.5

145.3
127.5

VOOOOOOOOOOOOOOOOOOWMV
0000000000000000000
0000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000

0000000000000000000

0000000000000000000

OOOOOOOOOOOOOOOOOO@L\

signal- =

Zero point excitation + —
output signal - ——

User
Controller

.1-440 d'10H
-{+440 @10H

-MJQ
+MOO
-MO

ONANNNANNNNNNNNNANNNNLC]

==

Movia
[EE)
Y
a3y
3018

Eoacascaed Em ‘L\ v

RPRRR32088)

49
20

L —

D

a5

imensions

W D

G8l

146

Avutonics
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5-Phase Stepper Motor Driver (1.5A/Phase, DC Power)

5-Phase Stepper Motor Driver [MD5-ND14]

(m] Unit Description o @ sENsoRs
a .= &
. % B £ MOTOR g8 e
< 32 (1 S 1l B8 (R 3
) Sl o[BS [Fl 2883 [Flgr — MOV
ClEEEEEEE EEEE] EE
1 CONTROLLERS
C) 9 w
—EEE ] E Yo
MOTION DEVICES
Inp_ut _T t Motor I T
terminal .
connection Power
RUN current . terminal
volume terminal ! SOFTWARE
c € Function
selection
_ o STOP. DIP switch
X Refer to @] Specifications'. volume
(m] Functions
© Function selection DIP switch
. Switch position
$ HH No. [Nameplate Function ON OFF (default) g}()md Loop
Stepper System
ON T2 1 1/2 CLK Pulse input method 1-pulse input method 2-pulse input method
2 FULL—HALF Select resolution 1-division (0.72°) 2-division (0.36°) ®
% Changing pulse input method or resolution is available only when stepper motor stops. Stepper Motors
If changing the resolution during operation, the motor may be out of phase.
©
®1/2 CLK Stepper otor
® 1/2 CLK switch is to select pulse input method.
® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW) )
® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input. “c"gr'j"’rg"ers
e FULL —~ HALF
® FULL «— HALF switch is to set basic step angle for 5-phase stepper motor.
3 Change resolution only when the motor stops.
© Setting RUN current
RUN CURRENT
1.0A ® Setting RUN current is for the current provided for motor when the motor runs.
' XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.
X Set RUN current within the range of motor's rated current according to its load.
¥ Change RUN current only when the motor stops.
0.5A 1.5A
© Setting STOP current
® Setting STOP current is for the current provided for motor when the motor stops.
STOP CURRENT e Setting value of STOP current is percentage (%) ratio of the set RUN current.
E.g.) Set RUN current as 1.4A and STOP current as 40%.
STOP current is set as 1.4A%x0.4=0.56A.
»When STOP current is decreased, STOP torque of the motor is also decreased.
When STOP current is set too low, the heat is lower.
X Change STOP current only when the motor stops.
25% 75%
© HOLD OFF function
® This signal is for rotating motor's axis using external force or used for manual positioning.
e \When hold off signal maintains over 1ms as [H], motor excitation is released.
® When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.
X Must stop the motor for using this function.
X Refer to ] 1/0 Circuit and Connections'.
L]
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MD5 Series

(=] /O Circuit and Connections

[Signal] +5VDC

G><_OSVOJXCW

2-pulse input method (CW rotation signal input)

390Q :: 1-pulse input method (operating rotation signal input)
2

XCCW
Ve -
\3 « o—e 2-pulse input method (CCW rotation signal input)

CCW . . N . .
1-pulse input method (rotation direction signal input)
390Q

@) . — [H]: CW, [L]: CCW

XHOLD OFF
HS <——O/ O—@ Control signal for motor excitation OFF
Jogs 3900 HOLD  _, [H}: Motor excitation OFF
3 OFF
/6\ X If the power for driving pulse from external is over
K/ ) .
GND than +5VDC, please connect resistor at the outside.
(input voltage max. 24VDC, input current 10-20mA)
X In case of standard connection, refer to 'Stepper Motors' section.
[Motor] Pentago_n Standart::l
connection [connection
BLUE Blue Gray+Red R
RED Red Yellow+Black -
ORANGE Orange Orange+White Motor
GREEN Green Brown+Green
% This connection cable color is only for Autonics motors.
BLACK Black Blue+Purple It may different cable color when using other motors.
[Power] * Power
. 20-35VDC

+5VDC Max. 30mA output

.|
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5-Phase Stepper Motor Driver (1.5A/Phase, DC Power)

(@] Time Chart

O 1-pulse input method

[H]

CW
L ‘ ‘ ‘ ‘ ‘
cow M : I 1 |
O | | ‘ 3 3
Rotation J—l—li—|—‘;
position CW «— | —p CCW

O 2-pulse input method

Ccw [

[L]

BN NN S S B B
T

I
| I I
Rotation J—l—li—‘—l;

position cw cow

X Do not input CW, CCW signals at the same time in 2-pulse input method.
It may not operate properly if another direction signal is inputted when one of CW or CCW is [H].

(m] Dimensions

(unit: mm)
4 4
— —T] ~
L — — | \4 \
— —7 Q
— — ] A
@ @ o
<
||| A 4
‘ 80
87
93 55.5
=
A
A 4
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MD5 Series

Low Noise, Low Vibration Multi-Axis 5-Phase Stepper Motor Driver

(m] Features

e Simultaneous operation of 2, 3-axis by single power supply
20-35VDC

e Small, light weight and advanced quality by custom IC and
surface mounted circuit

e Realizing low noise, low vibration rotation with microstep-driving

e Low speed rotation and high accuracy controlling
with microstep-driving

e Max. resolution 250 division: In case of 5-phase stepper motor
of which basic step angle is 0.72°, it enables to control up to MD5-HD14-3X
0.00288° per pulse

e Includes auto current down and self-diagnosis function

e Photocoupler input insulation method to minimize the effects
from external noise

Please read “Safety Considerations” c €
in the instruction manual before using.
(m] Ordering Information

Mp][5] - [H][D][14] -
Axis 2X 2-axis

3X  |3-axis™’
RUN current
= [14  [1.4A/Phase

MDS5-HD14-2X

P |
ower supply D [20-35vDC

|
|
[H  [Micro step (250-division) |
|
|

Step type (resolution)

Motor phase T

15 |5-phase . . : -
Item T . X1 B_unt-mlzero Ppoint excitation output
. : {MD |Motor Driver signal is optional.

(m] Specifications

Model MD5-HD14-2X [MD5-HD14-3X

Power supply™’ 20-35VDC=

Allowable voltage fluctuation range |90 to 110% of the rated voltage

Max. current consumption™? 5A [7A

RUN current™® 0.4-1.4A/Phase

STOP current 27 to 90% of RUN current (set by STOP current switch)

Drive method Bipolar constant current pentagon drive

Basic step angle 0.72°/Step

Resolution 1,2,4,5, 8,10, 16, 20, 25, 40, 50, 80, 100, 125, 200, 250-division (0.72° to 0.00288°/Step)

° Pulse width Min. 1us (CW, CCW), Min. 1ms (HOLD OFF)

$ @ |Duty rate 50% (CW, CCW)

_3_ § Rising/Falling time Below 130ns (CW, CCW)

‘g_ § Pulse input voltage [H]: 4-8VDC=, [L]: 0-0.5VDC

£ _‘c: Pulse input current 7.5-14mA (CW, CCW), 10-16mA (HOLD OFF, ZERO OUT)

Max. input pulse frequency™*|Max. 500kHz (CW, CCW)

Input resistance 270Q (CW, CCW), 390Q (HOLD OFF), 10Q (ZERO OUT)

Insulation resistance Over 100MQ (at 500VDC megger, between all terminals and base)

Dielectric strength 1,000VAC 50/60Hz for 1 min (between all terminals and base)

Noise immunity +500V the square wave noise (pulse width: 1us) by the noise simulator

Vibration Mechanical 1.5mm amplitude at frequency 5 to 60Hz (for 1 min) in each X, Y, Z direction for 2 hours

Malfunction 1.5mm amplitude at frequency 5 to 60Hz (for 1 min) in each X, Y, Z direction for 10 min

Envi- Ambient temp. 0 to 40°C, storage: -10 to 60°C

ron-ment | Ambient humi. 35 to 85%RH, storage: 35 to 85%RH

Approval C€

Weight™® Approx. 446g (approx. 292g) |Approx. 5979 (approx. 411g)

X 1: When using over 30VDC power supply, torque characteristics are improved but the driver temperature raise. The unit should be installed
at the well ventilation environment.

%2: Based on ambient temperature 25°C, ambient humidity 55%RH.

% 3: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also varies depending on the load.

X4: Max. input pulse frequency is max. frequency to be input and is not same as max. pull-out frequency or max. slewing frequency.

%5: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

.|
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5-Phase Stepper Motor Driver (1.4A/Phase, DC Power, Multi-Axis)

(m] Functions
© Function selection DIP switch

. Switch position
ON No. [Name Function ON p OFF (default)
E E E 1 TEST Self diagnosis function 30rpm rotation Not use
1.2 3 2 1/2 CLK Pulse input method 1-pulse input method 2-pulse input method
3 C/D Auto Current Down Not use Use
o TEST

® Self diagnosis function is for motor and driver test.

® This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings.

® Rotation speed = 30rpm/resolution

® In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.

X Be sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous.

e 1/2 CLK

® 1/2 CLK switch is to select pulse input method.

® 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)

® 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.

o C/D (auto current down)

® This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor
stops.

® |[f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.

X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.

X Set the STOP current by the Setting STOP current switch.

© Setting RUN current

@159«,@ Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
oezﬂpb Current (A/Phase) (0.4 (0.5 |0.57 |0.63 [0.71 |0.77 |0.84 (0.9 |0.96 [1.02 |1.09 |1.15 [1.22 (1.27 |1.33 [1.4

® Setting RUN current is for the current provided for motor when the motor runs.
When RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

% Set RUN current within the range of motor's rated current according to its load.

X Change RUN current only when the motor stops.

© Setting STOP current

2%y |Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
°@° % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

® Setting STOP current is for the current provided for motor when the motor stops.
® This setting is applied when using C/D (current down) function.
e Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4Ax0.4=0.56A

%When STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
X Change STOP current only when the motor stops.

© Zero point excitation output signal (ZERO OUT) [Option]
CWPuIseOOF"\i MU rrwroran

ON
CCW Pulse OFF I | I |
zero out ON [ [

OFF
o 1 2 3 4 5 6 7 8 9 0 1 2 1 0
® This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis.
® This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input,
20-division: outputs one time by 200 pulses input.

© HOLD OFF function

® This signal is for rotating motor's axis using external force or used for manual positioning.
e \When hold off signal maintains over 1ms as [H], motor excitation is released.

® \When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to m] I/O Circuit and Connections'.
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MD5 Series

© Setting Microstep (microstep: resolution)

189, |Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F
Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 125 200 250
s> Step angle |0.72° [0.36° [0.18° |0.144° |0.09° |0.072° |0.045° |0.036° |0.0288° |0.018° [0.0144° |0.009° |0.0072° 0.00576°|0.0036° |0.00288"

® Resolution (MS1)
® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.
® The calculation formula of divided step angle is as below.
Basic step angle (0.72°)
Resolution

® \When using geared type motor, the angle is step angle divided by gear ratio.

Step angle/gear ratio = Step angle applied gear

E.g) 0.72°/10 (1:10) = 0.072°
% Must stop the motor before changing the resolution.

5%

Set step angle =

(=] /O Circuit and Connections

XCW
28vDC. 2-pulse input method (CW rotation signal input)
‘—"g"—" 1-pulse input method (operating rotation signal input)
1 XCCW
D N § 2-pulse input method (CCW rotation signal input)
| cew 1-pulse input method (rotation direction signal input)
1 — [H]: CW, [L]: CCW
HOLD OFF XHOLD OFF
;GND Control signal for motor excitation OFF
— [H]: Motor excitation OFF
ZERO OUT

XZERO OUT (option)
Zero point excitation output signal — Zero point status ON

Pentagon |[Standard . .
connection |connection X If the power for driving pulse from external is over

Blue Gray+Red than +5VDC, please connect resistor at the outside.

[Motor]
BLUE

RED Red Yellow+Black (input voltage max. 24VDC, input current 10-20mA)
ORANGE Orange  |Orange+White Motor %In case of standard connection, refer to 'Stepper Motors' section
GREEN Green Brown+Green . . . ) )
X This connection cable color is only for Autonics motors.
BLACK Black Blue+Purple It may different cable color when using other motors.

N X Power input of 2/3-axis are used as same and

Power I/0 terminals are proportional to the number of axes.
~20-35VDC

(m] Unit Description
© MD5-HD14-2X

© T T R

Q‘@ [ﬁl @ 158245 KK rngl @‘?

)

| 2-axis i 1-axis
© MD5-HD14-3X
o = TT TT T TT TE — Y
I N —| S I I S— S I I B —
RUN current
switch
D] Resolution | STOP current [C
X switch | switch
Function _ .
selection [ ? ?
DIP switch —
@ @ [Eln see @ @ [El nnnnn @ i
‘ 3-axis ‘ 2-axis 1-axis
\
Motor  1/O terminal Power X Each axis structure is same.
connector terminal terminal
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5-Phase Stepper Motor Driver (1.4A/Phase, DC Power, Multi-Axis)

(=] Dimensions

© MD5-HD14-2X unit i) |sensors
190 _ ( )
180 4-M3 Tap
I -] FIELD
= T T I T ¥ INSTRUMENTS
@ T T T T @
O E S S | B e
CONTROLLERS
e e el 2
! MOTION DEVICES
; \
| & Y
¢ |@pamng @ oy oo 7] D !
| ¢ 2-axis B 1-axis P A SOFTWARE
o
<
(A)
Closed Loop
Stepper System
249 _ | 4-M3 Tap (B)
Stepper Motors
T TT T T I TE T ¥
e I B —T 1 3 ©

Stepper Motor
Drivers

)
Motion
Controllers

Y,

i
-

66

¢ @t [~ @ ® [FFeee] ®|¢
| 3-axis I 1-axis A
T} I )
‘ 80
X Accessory connector specification -
Accessory Connector Qty.
Manufacturer Model No. MD5-HD14-2X |MD5-HD14-3X
A Power 2-wire housing VHR-2N 1 1
B Motor 5-wire housing VHR-5N 2 3
C Signal 6-wire housing  |JST XAP-06V-1 2 3
— |Power/Motor terminal pin SVH-21T-P1.1 |12 17
— |Signal terminal pin SXA -001T-P0.6 |12 18
@] Time Chart © 2-pulse input method

© 1-pulse input method

H]
[H] CW it S

owid T L LI ol

Wy 1 b J_,_I;
| ‘ | | Rotation

Rotation ‘ H position

position CW=— | —»CCW _

% Do not input CW, CCW signals at the same time in 2-pulse input method.
It may not operate properly if another direction signal is inputted when one of CW or CCW is [H].
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MD5 Series

(m] Cautions during Use
(Common Specifications of 5-Phase Stepper Motor Driver)

1. For signal input 5. For installation

@®Do not input CW, CCW signal at the same time in 2-pulse @®The unit must be installed with heat protection.
input method. Failure to follow this instruction may result in The conditions of @, ® should be satisfied.
malfunction. It may not operate properly if another direction signal (xMD5-ND14)

is inputted when one of CW or CCW is [H].

A . . @|In order to increase heat protection efficiency of the driver,
®@When the signal input voltage is exceeded the rated voltage,

must install the heat sink close to metal panel and keep it well-

connect additional resistance at the outside. ventilated.
. ®Excessive heat generation may occur on driver. Keep the heat
2. For RUN current, STOP current setting sink under 80°C when installing the unit.
@®Set RUN current within the range of motor's rated current. Failure (at over 80°C, forcible cooling shall be required.)
to follow this instruction may result in severe heat of motor or

@If the unit is installed in distribution panel, enclosed space or

motor damage. o place with heat, it may cause product damage by heat. Install a
®@If motor stops, switching for STOP current executed by the ventilation. (only for MD5-HF28)

current down function. When hold off signal is [H] or current down
function is OFF, the switching does not execute. (except MD5-
ND14)
®Use the power for supplying sufficient current to the motor.
@Check the polarity of power before operating the unit. (only for
MD5-HD 14, HD14-2X/3X, ND14)

®For heat radiation of driver, install a fan as below figure. (distance
between the @ fan and the unit: approx. within 70mm, ® min.
airflow: 0.7 1m*/min at least)
(only for MD5-HF28)

' ®
3. For rotating motor ..
(only for MD5-HD 14, HD14-2X/3X, ND14) : é gﬂgggﬂgggggg

(For rotating the motor when driver power turns OFF, separate the

motor from the driver. "JUUUUU00UUU000U0UUU000 0w

(if not, the driver power turns ON) ® Ai:;ow
@For rotating the motor when driver power turns ON, use Hold

OFF function. 6. For using setting switches

(DBe sure that the TEST switch is OFF before supplying the power.

4. For cable connection If the TEST switch is ON, the motor operates immediately and it

may be dangerous.
(except MD5-ND14)

®@Do not change any setting switch during the operation or after
supplying power. It may cause malfunction.

(MUse twisted pair (over 0.2mm?) for the signal cable which should
be shorter than 2m.

®@The thickness of cable should be same or thicker than the motor
cable's when extending the motor cable.

®Must separate between the signal cable and the power cable

7. Autonics motor driver does not prepare
over 10cm.

protection function for a motor.

8. This product may be used in the following
environments.
@® Indoors
® Altitude max. 2,000m
® Pollution degree 2
@ Installation category ||
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MD2U Series

Compact and High-Performance of 2-Phase Stepper Motor Driver

] SENSORS

(m] Features [

e Unipolar constant current drive type

e Enable to brake when it stops by STOP current
adjustment

e Low speed and precise control with microstep
(MD2U-MD20)

e Insulate using photocoupler to minimize the influence
by external noise

e Power supply: 24-35VDC

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

Tt s C€ sormse
(W] Ordering Information MD2U-MD20 MD2U-ID20
(wo] [2] [u] - )
RUN current I
{20 [2A/Phase |
Power supply ID |24-35VDC | .
" T, Closed Loop
Step method (resolution) M Micro Step (20-division) Stepper System
[ Intelligent type
Drive method I - - (B)
U |Un|po|ar drive | Stepper Motors
Motor phase [
12 |2-phase | ©
ltem IMD |Motor Driver | Drepper Motor
(w] Specifications o
Model MD2U-MD20 [MD2u-ID20 Contraters
Power supply™’ 24-35VDC=
Allowable voltage range 90 to 110% of the rated voltage
Max. current consumption™? 3A
RUN current™® 0.5-2A/Phase
STOP current 20 to 70% of RUN current (set by STOP current volume)
Drive method Unipolar constant current drive type
Basic step angle 1.8°/Step
Max. drive speed — 1500rpm
Resolution 1,2,4,5,8, 10, 16, 20-division (1.8 to 0.09°/Step)
Input pulse width Min. 10us (CW, CCW), min. 1ms (HOLD OFF)
@ 2 [Duty rate 50% (CW, CCW)
§_% Rising/Falling time Max. 0.5us (CW, CCW) —
3 g Pulse input voltage [H]: 4-8VDC=, [L]: 0-0.5VDC=
= § |Max. input current 4mA (CW, CCW), 10mA (HOLD OFF)
Max. input pulse freq.** |Max. 50kHz (CW, CCW)
Input resistance 300Q (CW, CCW), 390Q (HOLD OFF) 3.3kQ (CW/CCW, RUN/STOP, HOLD OFF)
Insulation resistance Over 200MQ (at 500VDC megger, between all terminals and case)
Dielectric strength 1000VAC 50/60Hz for 1 min (between all terminals and case)
Noise immunity +500V the square wave noise (pulse width: 1us) by the noise simulator
Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Shock Vibration 300m/s? (approx. 30G) in each X, Y, Z direction for 3 times
Environment Ambient temp. |0 to 50°C, storage: -10 to 60°C
Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Approval C€
Weight*® Approx. 295g (approx. 180g) Approx. 303g (approx. 190g)

X 1: Since torque characteristics are improved but the driver temperature rises with the 30VDC power supply, the driver should be installed
at the well ventilated environment. Torque is variable by power supply.
%2: Based on the ambient temperature 25°C, ambient humidity 55%RH.
% 3: RUN current varies depending on the input RUN frequency, and the max. instantaneous RUN current varies also.
X4: Max. input pulse frequency is max. frequency to be input and is not same as max. pull-out frequency or max. slewing frequency.
%5: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing or condensation.
. ________________________________________________________________________________________________________|]
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MD2U Series

2-Phase Micro Stepper Driver [MD2U-MD20]
(m] Unit Descriptions

Power indicator—l

N <=
= -
[ =
w X
N=

Function_T

selection DIP switch terminal connection terminal
terminal

STOP current volume

LL npot 11 wotor | L Power

L

C€

X Refer to m] Secifications'.

RUN current volume

(w] Functions

© Function selection DIP switch
e Microstep, pulse input method setting

Switch position
ON [oFF

MS1 |MS2 |[MS3 |Resolution
ON [ON [ON |1 (Full-step)
ON [ON |[OFF |2-division
ON_[OFF [ON |4-division
! HH 2 |MsS2  |Microstep setting |[ON |OFF |OFF |5-division

No. |Name |Function

1 MS1

ON{1 234 OFF |ON |[ON |8-division
OFF |ON |OFF [10-division
3 MS3 OFF |OFF |ON |16-division

OFF |OFF |OFF [20-division

1-pulse input 2-pulse input

4 1P/2P |Pulse input method method method

e Resolution setting (MS1/MS2/MS3)
e Select the step angle (motor rotation angle per 1 pulse).
o The set step angle is dividing basic step angle(1.8°) of 2-phase stepping motor by set resolution value.
Basic angle (1.8°)
Resolution
X Change resolution setting value only when the motor stops.

E.g.) Set step angle =

e 1P/2P

e The switch is to select pulse input method.

e 1-pulse input method: CW - operating rotation signal input, CCW - rotation direction signal input ([H]: CW, [L]: CCW)
e 2-pulse input method: CW - CW rotation signal input, CCW - CCW rotation signal input.

© Setting RUN current

RUN e RUN current setting is for the current provided to the motor in running status.

CURRENT XWhen RUN current is increased, RUN torque of the motor is also increased.

XWhen RUN current is set too high, the heat of the motor is increased.

X Set RUN current properly for the load within the rated current range of the motor.

XRUN current setting range: 0.5 to 2.0A

»RUN current setting method: Measure the voltage by connecting a DC voltage meter to both CT+ and

0.5A 2.0A CT- terminals while the motor is running (max. 150rpm)
DIP SW RUN STOP

E.g.) Input voltage (3V) x % = 2A (motor excitation current)

¥ Change RUN current only when the motor stops.
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2-Phase Unipolar Stepper Motor Driver

© Setting STOP current

STOP

CURRENT of the motor.

20% 70%

STOP current 2A x 0.2 = 0.4A
XWhen STOP current is decreased, STOP torque of the motor is also decreased.
¥When STOP current is set low, the heat of the motor is also low.

X Change STOP current only when the motor stops.

© HOLD OFF function

o STOP current setting is for the current provided to the motor in stopped status, preventing severe heat

e This function is for reducing the heat by variable resistance ratio setting within 0 to 100% of RUN
current setting range (actual setting range: 20 to 70%).
E.g.) In case of RUN current setting value is 2A and
STOP current setting value is 0% (actual setting range: 20%),

o This signal is for rotating axis of the motor with external force or manual positioning.
e When hold off signal maintains over 1ms as [H], motor excitation is released.
e When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Use this function only when the motor stops.
X Refer to ™l I/O Circuit and Connections'.

-

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

SOFTWARE

(w] I/O Circuit and Connections
+5VDC

X1

[Signal]

:|<S_v_ x
ey ok

300Q
A

Motor

24-35VDC

[Power]

X 1: If the power for driving pulse from external is over than
+5VDC, please connect resistor at the outside.
(input power max. 24VDC, input current 10-20mA)

XCW
2-pulse input method (CW rotation signal input)
1-pulse input method (operating rotation signal input)

X CCW

2-pulse input method (CCW rotation signal input)
1-pulse input method (rotation direction signal input)
—[H]: CW, [L]: CCW

XHOLD OFF
Control signal for motor excitation OFF
— [H]: Motor excitation OFF

(A)
Closed Loop
Stepper System

(8)
Stepper Motors

©)
Stepper Motor
Drivers

)
Motion
Controllers
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MD2U Series

(@] Time Chart

e 1 pulse input method

[H]
cw

1

CcCw [H]

Rotation I—|

position

e 2 pulse input method

cw M

[L]

cow W L [LILIL
L — : :

I
| I I
Rotation J—l—li—|—|;

position CW €4— | —» CCW

% Do not input CW, CCW signals at the same time in 2-pulse input method.
It may not operate properly if another direction signal is inputted when one of CW or CCW is [H].

(=] Dimensions

(unit: mm)

1T
(1]
HH HHHHEHHHEHHE HH |

100

pAAA AA [

39.5 4.5

c-28 Avutonics



»öÆÇCMYKDombo.eps


2-Phase Unipolar Intelligent Stepper Motor Driver

2-Phase Intelligent Stepper Motor Driver [MD2U-1D20]

(m] Unit Descrlptlons START speed volume ACC time setting volume
| - RUN speed volume — DEC time setting
volume

Power indicator
1 Y A A Y

R
oumnenr | (G2

C€

Function _T
X Refer to 'm] Specifications'.

selection DIP switch

T_ Input _T T_ Motor _T Power

terminal  connection terminal
terminal

STOP current volume

|

© Intelligent type stepper motor driver? |- curentvolume

MD2U-ID20 is an intelligent type stepper motor driver including all features to control 2-phase stepper motors so that no
controllers are required.

e Realizing AC motor's driving features to stepper motors

e Controlling START speed, RUN speed and ACC/DEC speed

e User-friendly design to realize various functions (front switch and volume)

(w] Functions
© Function selection DIP switch

. Switch position
No. |Name Function ON OFF
1 SYM/ SYM/NORMAL Symmetr Asymmeti
NORMAL Y y ymmetry
Max. speed
2 MS2 MS2 MS3 H/L SPEED (rom)
l HHHH Max. speed ON ON 1500
ON OFF 1350
oN 71 T 4 3 MS3 ON: High speed
OFF ON 1000
HIL ) OFF OFF 500
4 |speep |Migh/Low speed |ips DX OFF: Low speed __ |150

% 1: D=Don't care
% Reboot the driver after changing function selection switch.
© Selection of Symmetry/Asymmetry

X The function to make the ACC/DEC time of run-speed as asymmetry or symmetry using DIP switch No. 1.

Speed ) Asymmetry (normal) of accel/deceleration
(rpm)
A D A D » Time (sec)
ACC time and DEC time are repeated as a asymmetrical figure
Speed i Symmetry of accel/deceleration
(rpm)
A D D A

» Time (sec)
ACC time and DEC time are repeated as a symmetrical figure

Xt is able to set the gradient (acceleration and deceleration time) as ACC/DEC time.

© Selection of max. speed (MS2, MS3)

X The function to select the max. speed of motors.

X The max. speed of stepper motor is changed by MS2/MS3 and Hi/Low speed.

X The features of run and vibration are able to change depending on MS2, MS3.

X Lower the max. speed to run a motor smoothly.

© Selection of H/L SPEED
X H/L SPEED mode selection switch
: Accel/deceleration control is not available in Low speed mode since all sections are included in Pull-in range.
X Low speed mode: It is able to drive a motor up to 150rpm of max. drive speed.
X High speed mode: It is able to drive a motor up to 1500rpm of max. drive speed.

Avutonics C-29

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

SOFTWARE

(A)
Closed Loop
Stepper System

(8)
Stepper Motors

©)
Stepper Motor
Drivers

)
Motion
Controllers

-

MOTION DEVICES


»öÆÇCMYKDombo.eps


MD2U Series

© Setting RUN current

RUN * RUN current setting is for the current provided to the motor in running status.

CURRENT When RUN current is increased, RUN torque of the motor is also increased.

XWhen RUN current is set too high, the heat of the motor is increased.

X Set RUN current properly for the load within the rated current range of the motor.

X RUN current setting range: 0.5 to 2.0A

X RUN current setting method: Measure the voltage by connecting a DC voltage meter to both CT+ and
CT- terminals while the motor is running (max. 150rpm)

0.5A 2.0A

DIP SW RUN STOP

2
E.g.) Input voltage (3V) x 37 2A (motor excitation current)

cT- cT+ »Change RUN current only when the motor stops.

© Setting STOP current
o STOP current setting is for the current provided to the motor in stopped status, preventing severe heat
sSTOP of the motor.
CURRENT e This function is for reducing the heat by variable resistance ratio setting within 0 to 100% of RUN
current setting range (actual setting range: 20 to 70%).
E.g.) In case of RUN current setting value is 2A and
STOP current setting value is 0%(actual setting range: 20%),
20% 70% STOP current 2A x 0.2 = 0.4A
XWhen STOP current is decreased, STOP torque of the motor is also decreased.
»%When STOP current is set low, the heat of the motor is also low.
% Change STOP current only when the motor stops.

© Setting RUN speed
RUN SPEED X It sets max. RUN speed.
5 ¥ Max. RUN speed can be different depending on max. speed setting (MS2, MS3) and driving mode
setting (Hi/Low speed).
% Since missing step can occur due to max. input pulse frequency of motors, consider motor type and
its RUN current when setting max. RUN speed.
0%  100% > Set the value only when the motor stops.

© Setting START speed
START SPEED XIt sets START speed.

XMax. START speed value is same with RUN speed value.

X Although START speed must be set within max. starting frequency, it is recommended to set up
START speed within 0 to 50% for stable driving.

% Set the value only when the motor stops.

0%  100%
© Setting ACC time

Xt sets the acceleration time from START speed to max. RUN speed.

X Operates in AT_1 operation mode when ACC time is under 33.3%, AT_2 operation mode when
ACC time is under 66.6%, and AT_3 operation mode when ACC time is over 66.6%.

XAT_1is 0.5 sec when RUN speed=100%, START speed=0%.

XAT_2 is 1 sec when RUN speed=100%, START speed=0%.

0% 100% XAT_3is 2 sec when RUN speed=100%, START speed=0%.

% Set the value only when the motor stops.

© Setting DEC time
Xt sets the deceleration time from max. RUN speed to STOP.
X Operates in DT_1 operation mode when DEC time is under 33.3%, DT_2 operation mode when
DEC time is under 66.6%, and DT_3 operation mode when DEC time is over 66.6%.
%DT_1is 0.5 sec when RUN speed=100%, START speed=0%.
XDT_2 is 1 sec when RUN speed=100%, START speed=0%.
0% 100% XDT_3is 2 sec when RUN speed=100%, START speed=0%.
X Set the value only when the motor stops.
XACC Time and DEC Time are declined in proportion to the setting value of START speed.
X The figures above indicate the factory default for each value.

© HOLD OFF function

o This signal is for rotating axis of the motor with external force or manual positioning.

e When hold off signal maintains over 1ms as [H], motor excitation is released.

o When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Use this function only when the motor stops.

X Refer to '@ 1/O Circuit and Connections'.
|
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2-Phase Unipolar Intelligent Stepper Motor Driver

(@] Time Chart
© High speed mode

ON
RUN/STOP OFF | I

—p!

ON ' ;

Cw/CCW OFF : | ' I :
: EACC time :

' '(same as DEC time

Rotation speed
and direction
(symmetry mode)

ACC time ! time
1 !

Cw \  stop CcCcw

J, SR P —

X It accelerates up to RUN speed during ACC time after RUN signal is ON and decelerates during DEC time after it is OFF.
Xt is disable to change the direction during the signal is ON.
Xt takes 0.5sec for deceleration when DEC time is "0%".

© Low speed mode
Max. RUN speed is 150rpm and ACC and DEC time are not available.
It is same with High speed to change RUN/STOP and direction.

(=] I/O Circuit and Connections

Inner power (24-35VDC) ¥ RUN/STOP signal input
v — [ON]: RUN, [OFF]: STOP
G s X Direction signal input
}'”i[ % 33 A\RUN/STOP — [ON]: CW, [OFF]: CCW
}"’{% 3.3kQ > CW/CCW HOLD OFF signal iuput
_______ : ! — [ON]: HOLD OFF, [OFF]: HOLD ON
}’4% 3.3kQ 5 HOLD OFF y { e Inner adjuster control
o & (Adjusting RUN speed with front VR)
{ Make the connection between terminal No.5 and No.6.
"L osvoc
— ‘—;,—X External
RUN speed —»=Z5vDC (Inner X%tgsf?;' Zglr:?r%?
T control 2kQ
Indner (1 to 3kQ)
adjuster . . A
control e External adjuster control (Adjusting RUN speed

with connecting external variable resistance)
Connect variable resistance 2kQ (1 to 3kQ) for external

B-com (white) adjuster control. If variable resistance is too low, full range
@ setting might not be possible. Make sure to adjust RUN
@m speed VR to maximum for external adjuster control.

Motor ‘3_
e A (orange) COM
-B (red) —2 2 External adjuster

— RUN speed —Z 5VDC (Inner) 2kQ (1 to 3kQ)

B (yellow)
T (1
e External voltage control (Adjusting RUN speed
with external voltage input)
Make sure to adjust RUN speed VR to maximum external
voltage control.

a A-com (black)

+
I 24-35VDC

XInner adjuster is correlated to external adjuster control and COM 4—_|_ External voltage
external voltage control. Make sure that inner adjuster T 0-5VDC
must be set to maximum in order to set maximum RUN ®

speed using external adjuster and external voltage. RUN speed  —

®
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MD2U Series

(m] Dimensions "
86 (unit: mm)

100
100
105

(w] Proper Usage

e Follow instructions in 'Proper Usage'. Otherwise, it may cause unexpected accidents.
® 24-35VDC power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.
o Re-supply power after min. 1 sec from disconnected power.
e When the signal input voltage is exceeded the rated voltage, connect additional resistance at the outside.
o Set RUN current within the range of motor's rated current depending on the load.
When the rated motor current is over, the heat may be increased and motor may be damaged.
o If motor stops, switching for STOP current executed by the current down function.
When hold off signal is [H] or current down function is off, the switching does not execute.
e Use twisted pair (over 0.2mm?) for the signal cable which should be shorter than 2m.
e The thickness of cable should be same or thicker than the motor cable's when extending the motor cable.
o Keep the distance between power cable and signal cable more than 10cm.
o If the TEST switch is ON, the motor operates immediately and it may be dangerous.
e Do not change any setting switches (function, run/stop current, resolution switches) during the operation or after
supplying power.
Failure to follow this instruction may result in malfunction.
* Motor vibration and noise can occur in specific frequency period
®Change motor installation method or attach the damper.
@Use the unit out of the dedicated frequence range when vibration and noise occurs due to changing motor RUN speed.
e For using motor, it is recommended to maintenance and inspection regularly.
®Unwinding bolts and connection parts for the unit installation and load connection
@Strange sound from ball bearing of the unit
®Damage and stress of lead cable of the unit
@Connection error with motor
®Inconsistency between the axis of motor output and the center, concentric (eccentric, declination) of the load, etc.
e This product does not prepare protection function for a motor.
e This unit may be used in the following environments.
®Indoors (in the environment condition rated in 'Specifications')
@Altitude max. 2,000m
®Pollution degree 2
®@Installation category I

.|
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(D) Motion Controllers
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Safety Considerations

XPlease observe all safety considerations for safe and proper product operation to avoid hazards.
XA symbol represents caution due to special circumstances in which hazards may occur.

A Warning Failure to follow these instructions may result in serious injury or death.

A Caution Failure to follow these instructions may result in personal injury or product damage.

|A Warning

1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury or
substantial economic loss. (e.g. nuclear power control, medical equipment, ships, vehicles, railways, aircraft,
combustion apparatus, safety equipment, crime/disaster prevention devices, etc.)

Failure to follow this instruction may result in personal injury, economic loss or fire.

2. Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct sunlight, radiant

heat, vibration, impact, or salinity may be present.

Failure to follow this instruction may result in explosion or fire.
3. Install on a device panel or DIN rail to use.

[Except PMC-4B-PCl]

Failure to follow this instruction may result in fire.

4. Do not connect, repair, or inspect the unit while connected to a power source.
Failure to follow this instruction may result in fire.

5. Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.
6. Do not disassemble or modify the unit.
Failure to follow this instruction may result in fire.

7. Do not cut off power or disconnect connectors while operating the unit.
Failure to follow this instruction may result in personal injury or economic loss.

8. Install the safety device at the out of the controller for stable system operation against external power error,
controller malfunction, etc.

Failure to follow this instruction may result in personal injury or economic loss.
9. Mount this unit on the PCI bus connector.
[PMC-4B-PCl]
Failure to follow this instruction may result in personal injury, fire or product damage.

|A Caution

1. When connecting the power input, use AWG 28-16(0.081 to 1.31mm?) cable or over.
[Except PMC-4B-PCI]

2. Must use the insulated trans at the power input.
[Except PMC-4B-PClI]
Failure to follow this instruction may result in personal injury or fire.

3. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.

4. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire.

5. Keep the product away from metal chip, dust, and wire residue which flow into the unit.
Failure to follow this instruction may result in fire or product damage.

6. If a ribbon cable is used as the I/O line, connect the cable correctly and prevent from poor contact.
Failure to follow this instruction may result in malfunction.

7. Note that this device is KCC certified for commercial use.
Make proper applications for the product.

General precaution
Indicate general warning, caution or

danger.
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PMC-1HS/PMC-2HS Series

1-2-Axis High Speed Programmable Motion Controller

(=] Features . ‘
e Max. 4Mpps high-speed operation = K — B
® 4 operation modes: Jog, Continuous, Index, Program mode = B =

e 12 control command and 64 steps of operations

e Parallel 1/0O terminal built in which is connectable on PLC

e Create and edit operating programs, parameters by
dedicated software

e Easy to operation of X, Y stage with joy stick

o RS232C port for all types

e Teaching and monitoring function by using teaching unit

(PMC-2TU-232, sold separately)
(m] Manual

For the detail information and instructions, please refer to user manual and
be sure to follow cautions written in the technical descriptions (catalog, website).
Visit our website (www.autonics.com) to download manuals.

— |
T
L

I |
" y

Puc-ams-usn

PMC-1HS PMC-1HS PMC-2HS PMC-2HS
(usB)

(USB) (232) (232)

Please read “Safety Considerations”
in the instruction manual before using.

PMC-2TU-232,
sold separately

(] Software (atMotion)

® atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.
® atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple devices.
® Visit our website (www.autonics.com) to download the user manual and software.

< Computer specification for using software> < atMotion screen >

Item Minimum requirements Teez &

System IBM PC compatible computer with Intel Pentium Il or above = = s
Operations |Microsoft Windows 98/NT/XP/Vista/7/8/10 : . -

Memory 256MB+ e

Hard disk 1GB+ of available hard disk space

VGA Resolution: 1024x768 or higher

Others RS-232 serial port (9-pin), USB port e

(m] Standard Operation Method

There are four methods to operate PMC-1HS/PMC-2HS.
e Start with PC
Connect a PC and the motion controller body via a communication cable, starts the operation program.
o Start with Parallel I/F
Connect a sequence controller or switch to the Parallel I/F.
e Start with teaching unit (PMC-2TU-232, sold separately)
Connect a communication cable annexed to a teaching unit (PMC-2TU-232).
It is available to execute Jog output, home output and programs by drive operation of teaching unit.
e Control by serial communication
The PMC-1HS/2HS Series provides serial communication commands.

The PMC-1HS/2HS is connected to a PC or a sequence controller via an USB cable or RS-232C communication cable and it can control

axes by means of user's independent program.

(@] Ordering Information
|PMC | - | 2HS |- | USB |

Item

Axis/Type

Communication type

232

RS232C

usB

USB, RS232C multiple use

1HS

1-axis high speed stand-alone

2HS

2-axis high speed stand-alone

IPMC |Programmable Motion Controller
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PMC-1HS/PMC-2HS Series

(m] Specifications

Model PMC-1HS-232 PMC-1HS-USB PMC-2HS-232 PMC-2HS-USB
Control axes 1-axis 2-axis
(Each axis can be independently programmed)

Motor for control

Pulse train input stepper motor or servo motor

Power supply

24VDC= ¥10%

Power consumption

Max. 6W

Operation mode

Jog / Continuous / Index / Program mode

In-Position setting

ABSOLUTE / INCREMENTAL method

Number of index steps

64 indexes per axis

In-Position range

-8,388,608 to +8,388,607 (supports pulse scaling function)

Number of drive speed

4

Drive Speed

1pps to 4Mpps (1 to 8,000xmagnification 1 to 500)

Pulse output method

2-pulse output method (line driver output)

Home search mode

High speed near home search (Step 1) — Low speed near home search (Step 2)
— Encoder Z-phase search (Step 3) — Offset movement (Step 4).
Configuring the detection direction and Enable/Disable in each step.

Save EEPROM
Steps 64-step
Ejfgtlrg:” Control command |ABS, INC, HOM, 1JP, OUT, OTP, JMP, REP, RPE, END, TIM, NOP (12 types)
Start Available power ON program auto start setting
Home search Available power ON home search setting
General output 1-point 2-point
Control interface Parallel I/F
Environ- Ambient temp. 0 to 45°C
ment Ambient humidity |35 to 85%RH
Common User manual, CD
Power connector [[CN1] MC1, 5/2-ST-3.5 (PHOENIX): 1
RS-232C [CN2] RS-232C communication cable (1.5m): 1
connector
P I/F connector  |[CN3] 20P MIL standard, 2.54mm connector: 1
Accessory [X-axis I/0 ] )
connector [CN4] 16P MIL standard, 2.54mm connector: 1 (In case of 2HS, using 2)
Y-axis /0
connector —_ [CN5] 16P MIL standard, 2.54mm connector: 1
USB connector _ USB communication - USB communication
cable (1m): 1 cable (1m): 1
Approval (€3
Weight*" Approx. 3869 Approx. 421.6g Approx. 393.6g Approx. 432.2g

(approx. 96.8g) (approx. 96.9g) (approx. 100.2g) (approx. 100.4g)

% 1: The weight includes packing. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing of condensation.

(m] Program Commands

Command type Code Description
ABS Move absolute position
Drive commands INC Move relative position
HOM Home search
IJP Jump input condition
1/0 commands ouT ON/OFF of output port
OTP ON pulse from output port (certain time)
JMP Jump
Program control commands REP Start repetition
RPE End repetition
END End program
TIM Timer
Others NOP No operation

D-4
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1-2-Axis High Speed Programmable Motion Controller

(m] Connections

5-phase stepper motor

ST B e e

- direction HOME sensor + direction
limit sensor limit sensor
. v Y v
5-phase micro step
motor driver XLMT- XSTOP1 XLMT+ [4‘
CW+ XP+P RS232C ==
UsB
Cw- XP+N PMC-1HS/
CCW+ XP-P PMC-2HS
CCW- XP-N

< Basic configuration of the motion controller (configuration only for X-axis) >

(@] Dimensions

(unit: mm)
35.5 64
5 ’4
i T
@ \' *ﬂ‘—mmm—a—
(q3 ‘ Avutonics
St B
& (Bt Tl
i =2 I
HNEEE gz I
oo E c
PIF — 83 3
122 !
=y |
22 =
e g
O Sold separately (teaching unit, PMC-2TU-232)
pmc-21y s DATA ==
TEACHING UNIT—— RST XO ‘ @ @
YO 00
6 N
X/Y (©)@) =
E‘> oo | ¢
Dfre)(#] 00
o0
Avutonics (ole}
l< 150 | ‘ 23
Avutonics D-5
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PMC-1HS/PMC-2HS Series

(m] Unit Descriptions

[3 Autonics 1. Power / Status indicator
Used to indicate power, communication status of the
controller, and operation status of each axis.
2. Power connector terminal
Used to connect power for controller
3. RS232C connector terminal
Used to connect RS232 serial (RJ12-DSUB9) connection cable
4. USB/RS485 connector terminal
Used to connect USB and RS485 connection cable
5. External I/O connector terminal
Used to operate various drives through input and output of
Parallel I/F, X, Y

puefss

PMC-2HS-USB.

(m] External I/O Terminal Connection

C€ Autonics
CN2 IS Connector No. [Description
cN1 CN1 Power connector
CN2 RS232C connector (connect with PMC-2TU-232)
CN4 CN3 Parallel I/F connector
CN3 CN4 X-axis 1/0 connector
CN5 Y-axis 1/0 connector
CN6 USB connector
— CNS %PMC-1HS-232 does not have CN5 and CN6,
— PMC-1HS-USB does not have CN5, and

PMC-2HS-232 does not have CNG6.

(m] CN1: Power Connector

Pin No. Signal name
1 24VDC
2 GND (0V)

(m] CN2: RS232C Connector

Pin No.|Signal name |Input/Output | Description
1 TXD Output Transmitting data PC connectﬁn connector
p RXD nout Roceving dat CN2 RS232C connector Cable length 1.5m 1| pcD
pu eceiving data b [ 2| rxp
3 GND — Ground RXD | 2 /L( 3| TxD
4 — — GND| 3 4|DTR
5 — — N-C 4 1 — LE 5| GND
6 — — 5 6 *@ 6 |DSR
6 |: 7| RTS
* The internal connection diagram of RS232C 6P modular 6P connector Cable g |CTS
communication cable is as shown below. connector Lo|RI
DE-9S
< Internal connection diagram of RS232C communication cable>

D-6 Avutonics
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1-2-Axis High Speed Programmable Motion Controller

(m] CN3: Parallel I/F Connector

Motion controller is controlled via Parallel I/F connected with a sequencer or mechanical junction as the dedicated program.
"The input signal is in the ON state' means that the input signal and GEX terminal is connected via a mechanical junction or an open collector. | SENSORS
'The output is in the ON state' means that an open collector output transistor becomes high.
Pin No. |Signal name Input/Output |Description FIELD
INSTRUMENTS
1 RESET Input Reset
2 HOME Input Home search start
3 STROBE Input Drive start CONTROLLERS
4 X/JOG Y+ Input X-axis setting/Jog 2 mode Y+
5 Y/JOG Y- Input Y-axis setting/Jog 2 mode Y- MOTION DEVICES
6 REGSLO/RUN+/JOG X+ |Input Register setting 0/Run+/Jog 2 mode X+
7 REGSL1/RUN-/JOG X- Input Register setting 1/Run-/Jog 2 mode X-
SOFTWARE
8 REGSL2/SPDO Input Register setting 2/Drive speed setting 0
9 REGSL3/SPD1 Input Register setting 3/Drive speed setting 1
10 REGSL4/JOG Input Register setting 4/Jog setting
" REGSL5/STOP Input Register setting 5/Drive stop
12 MODEO Input Operation mode setting 0
13 MODE1 Input Operation mode setting 1
14 X DRIVE/END Output X-axis drive/Drive end pulse @)
15 Y DRIVE/END Output Y-axis drive/Drive end pulse Stopper Syatem
16 X ERROR Output X-axis error —
17 Y ERROR Output Y-axis error ) oper Motors
18 GEX ov GND
19 GEX ov GND ©
Stepper Motor
20 VEX +24V Power output for sensor (less than 24VDC, 100mA) Drivers
(D)
<CN3 pin number> '\c"g:gg"ers
20mm19
1emm17
16mm15 | [Hirose connector]: HIF3BA-20PA-2.54DS
14mm13 [Connector socket specification]: Contact the manufacture for the socket and cable.
12mm11 Specifications Manufacture
10mm9 Connector socket HIF3BA-20D-2.54R Hirose Electric
1/0 cable (sold separately) | CO20-HP{ L, CO20-HP{ -R Autonics
smm7
cmm5
4mm3
mml | 4

(m] Input/Output Connections of CN3

VEX (+24VDC) +24V
T +5V
= Output
10% E ? (14 to 17)
Input > ;
(110 13) 33k T Gm@ Inner £
O O circuit X GEX
(18, 19)
GEX ;}
(18, 19) 4 4
< CN3 control input connections > < CN3 control output connections >

Avutonics D-7
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PMC-1HS/PMC-2HS Series

(@] CN4, CN5: X, Y-Axis Input/Output Connector

CN4 and CN5 are the 1/O signal connector for X-axis and Y-axis respectively.

The pin arrangement of CN4 and CN5 are equal. PMC-1HS does not have CN5.
'n" in the below table means X for CN4 and Y for CN5.

Pin No. [Signal name Input/Output Description

1 nP+P Output CW +direction drive pulse
2 nP+N Output CW -direction drive pulse

3 nP-P Output CCW +direction drive pulse
4 nP-N Output CCW -direction drive pulse
5 n OUTO Output General output 0/DCC

6 n INPOS Input Servo In-Position complete
7 n ALARM Input Servo alarm

8 GEX ov GND

9 n STOP2 Input Encoder Z-phase

10 n STOP1 Input Home

1 n STOPO Input Near Home

12 nLMT+ Input LMT+

13 n LMT- Input LMT-

14 EMG Input Emergency stop

15 GEX ov GND

16 VEX +24V Power output for sensor (less than 24VDC, 100mA)

X CN4, 5 input/output circuit except drive pulse is same as CN3 input/output circuit.
Drive pulse output of motion controller which input by motor driver is line driver output.

<CN4, CNS5 pin number>

>|1mmE2
3mmy
5mm6
7mmg
9mm10
11m w12
13m m14
15m w16

E.g. Connection with a motor driver

[Hirose connector]: HIF3BA-16PA-2.54DS
[Connector socket specification]: Contact the manufacture for the socket and cable.

‘ ‘ Specifications

‘ Manufacture ‘
‘Connector socket ‘ HIF3BA-16D-2.54R

‘ Hirose Electric ‘

E.g. Connect of Limit and Home signal

CN4, CN5 Motor driver CN4, CN5
16

np+p o1 VEX (+24V)%

nP+N 2 X Jj X nLMT+ 12 2/ + direction limit
nP-P 3 13

nP-N 4 X Jj X nLMT- ?/ - direction limit

+
nSTOP1 10 Home
GEX 012

Avutonics
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1-2-Axis High Speed Programmable Motion Controller

(m] Teaching Unit PMC-2TU-232 (sold separately)

The teaching unit (PMC-2TU-232) is a device that builds the operation mode parameter and operation program for the

SENSORS

main body without a PC. In addition, it can carry out the start of the operation program, the home search and Jog operation.

The teaching unit is used by connection the private cable (1.5m) to the RS-232C connector (CN2) of the main body.

PMC-2TU-232
connection cable (accessory)

Teaching unit consists of data edit mode and drive operation mode.

The data edit mode displays a register number to the REG of the display part, and the drive handling mode displays dp (drive operation).
When turned on, it starts as the drive handling mode (dp display).

The [DP] button is used to convert the status of the data edit mode and the drive operation mode.

Mode Operation REG display
» Adding operation mode parameter and operation program
« Index drive operation

« Displaying the current position

« Jog operation d F'

* Home search (drive operation)
» Program execution

Data edit Register number

Drive handling

The front panel of the teaching unit is as shown below;
2 >3
PMC-2TU

MOTION CONTROLLER

1 TEACHING UNIT —— -7 4

1. Reset: Reset the controller and teaching unit.
2. XIY display: Display the currently selected axis.
3. Register number display/dp
: Displays the currently selected register number when data is editing and dp when operating drive.
4. Data display
: Displays the data of each register when data is editing and the current position of the selected axis when operating
drive.
5. Input button
« X/Y: Converts the selecting axis. It is used to convert the sign of an input value when the value is entered and a mode
data that the mode data is entered.
« REG: It is used to input the register number to display.
If this button is pressed on the data input, the data input is canceled and returns to the state before the data input.
« 1|: Increases / decreases the displayed register number.
« EXC: Runs the displayed command. However, this command is only valid for ABS, INC, OUT, OTP and HOM 1 to 4
commands.
« DP: Converts the drive handling status and the data edit status.
« WRT: Adds a value when data is editing.
6. Button display for drive operation
: Displays button function as yellow letters to the left or the top of the input button in drive handling status.
The top end and the bottom end of the button handle X-axis and Y-axis respectively.

Avutonics D9
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PMC-2HSP/PMC-2HSN Series

2-axis High Speed Interpolation/Normal Motion Controller

(m] Features

e Independent 2-axis controlling with high operating speed of max. 4Mpps G
e Linear/Circular interpolation control (PMC-2HSP) =
e Realizing a wide variety of operation up to 200 steps using 17 control
commands combination (13 commands except arc/linear interpolation
command for PMC-2HSN series)
e Various control interface available (USB, RS232C, RS485, Parallel I/F)
e Controlling up to 32 axes (16-unit)
via RS485 serial communication (Modbus RTU) ] i 4
e 4 operation modes: Jog, Continuous, Index, Program mode =
e Symmetrical/asymmetrical trapezoid, S-shaped de/acceleration driving function

PMC-2HS -USB \1c.2Hs 485

Please read “Safety Considerations”
in the instruction manual before using.
(except for PMC-2HS[ 1-485)

(m] User Manual

Please refer to user manual for detailed instructions and specifications.

Visit our website (www.autonics.com) to download user manual and software [atMotion].

User manual describes installing software, setting parameter and program, operation mode, and multi-axis operation, etc.
to operate motion controller.

(m] Software (atMotion)

e atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.

e atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple
devices.

e V/isit our website (www.autonics.com) to download the user manual and software.

< Computer specification for using software> < atMotion screen >
Item Minimum requirements Teez 8
System IBM PC compatible computer with Intel Pentium Il or above = = B
Operations |[Microsoft Windows 98/NT/XP/Vista/7/8/10 L . -
Memory 256MB+ i —
Hard disk 1GB+ of available hard disk space -
VGA Resolution: 1024x768 or higher
Others RS-232 serial port (9-pin), USB port — —— —“

(m] Standard Operation Method

There are three methods to operate the motion controller.
e Operation by PC
Connect a PC and the controller with communication cable and run dedicated program (atMotion).
e Operation by Parallel I/F
Connect a sequence controller or switch to Parallel I/F.
e Operation by serial communication (dedicated communication protocol)
Using serial communication protocol, operate according to program writing by user.

(m] Ordering Information

|PMC | — | 2HSP | - | USB |
[Communication type USB |USB/RS232C
485  |RS485/RS232C

Axis/Type 2HSP [2-axis high speed interpolation

2HSN [2-axis high speed normal

ltem

IPMC Programmable Motion Controller

.|
D-10 Avutonics
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2-axis High Speed Interpolation/Normal Motion Controller

(m] Specifications

Model

PMC-2HSP-USB |PMC-2HSP-485 PMC-2HSN-USB PMC-2HSN-485

SENSORS

In-Position range

-8,388,608 to 8,388,607 (selectable absolute/relative value, available pulse-scaling function)

Drive speed

1pps to 4Mpps (1 to 8,000ppsxmagnification 1 to 500)

Pulse output method

1-Pulse/2-Pulse output method (line driver output)

Operation mode

Jog / Continuous / Index / Program mode

Number of index steps

64 indexes per axis

Steps 200-step
Program |Control command ABS, INC, HOM, LID*', CIDX', FID*', RID*", TIM, JMP, REP, RPE, ICJ, IRD, OPC, OPT, NOP, END
function |[Start Available power On program auto start setting

Home search Available power On home search setting

Home search mode

High speed near home search (Step 1) — Low speed near home search (Step 2) —
Encoder Z phase search (Step 3) — Offset movement (Step 4)

« Parallel I/F (CN3): 13 inputs, 4 outputs

/10 » X-axis (CN4) / Y-axis (CN5): 8 inputs, 6 outputs (general-purpose 1/O, two of each)

Environ |Ambient temperature |0 to 45°C, storage: -15 to 70°C

-ment Ambient humidity 20 to 90%RH, storage: 20 to 90%RH

Accessory * [Common] Power connect_or, !/O connector: 3 (PI/F, X-axis, Y-axis), RS232C communication cable (1.5m): 1
» [USB type] USB communication cable 1m: 1 +[RS485 type] RS485 connector: 1

Approval CeEle C€ cele C€

Weightxz Approx. 344g Approx. 308.7g Approx. 344g Approx. 308.7g

(approx. 101.5g) (approx. 101.6g) (approx. 101.5g) (approx. 101.6g)

X1: These commands are only

for PMC-2HSP series.

X2: The weight includes packaging. The weight in parenthesis is for unit only.
X Environment resistance is rated at no freezing of condensation.

(m] Program Commands

Command type Code Description
ABS Move absolute position
INC Move relative position
HOM Home search

Drive commands LID*! 2-axis linear interpolation
CcID*! 2-axis CW circular interpolation
FID*! 2-axis CW arc interpolation
RID*! 2-axis CCW arc interpolation
ICJ Jump input condition
IRD Stand-by external input

1/0 commands
OPC ON/OFF output port
OPT ON pulse from output port
JMP Jump

Program control commands REP Start repetition

9 RPE End repetition

END End program
TIM Timer

Others
NOP No operation

X 1: These commands are only

for PMC-2HSP series.

Control axes 2-axis

Motor for control Pulse train input stepper motor or servo motor

Power supply 24VDC= INSTRUMENTS
Allowable voltage range 90 to 110% of rated voltage

Power consumption Max. 6W

CONTROLLERS

MOTION DEVICES

SOFTWARE

(A)
Closed Loop
Stepper System

(8)
Stepper Motors

©)
Stepper Motor
Drivers

(D)

Motion
Controllers

.|
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PMC-2HSP/PMC-2HSN Series

[m] Connections

5-phase stepper motor

- direction limit

HOME sensor

+ direction limit

sensor sensor
Y Y Y
5-phase micro step XLMT-  XSTOP1  XLMT+
motor driver
Cw+ XP+P
CW- XP+N PMC-2HSP/ -
COW+ XP-P PMC-2HSN RS232C
RS485
CCW- XP-N usB
< Basic configuration of the motion controller (configuration only for X-axis) >
(m] Dimensions
(unit: mm)
35.5 N 64
- Fr
| . T
N
<3 Avtonics
[€
+24vDC o (=]
g g
g _
- T|o
X =z §
:: 852 A
.. ElS
PUF||a. 8| °
.. Y
Y
{
=PIMC—2HSP—USB

D-12
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2-axis High Speed Interpolation/Normal Motion Controller

(m] Unit Descriptions
© PMC-2HS -USB  © PMC-2HS[ -485

C€E Avutonics C€E Avutonics
LE 3 e
2 Cvomes|
14 E""
X
PIF p— >5 PIF
Y
6 —T
L") DS ;14

-

. Power / Status indicator
Used to indicate power, communication status of the
controller, and operation status of each axis.
. Power connector terminal
Used to connect power for controller
. RS232C connector terminal
Used to connect RS232 serial (RJ12-DSUB9) connection cable
. USB/RS485 connector terminal
Used to connect USB and RS485 connection cable
. External I/0 connector terminal
Used to operate various drives through input and output of
Parallel I/F, X, Y
. ID select switch
Used to set unique ID for each node in case of RS485
communication

(m] External 1/0 Terminal Connection
© PMC-2HS-USB  © PMC-2HS[1-485

@® Connector

CE Autonics CE Autonics
€ Connector no. |Description
| CN2
CN2 CN6 CNé CN1 Power connector
CN1 4 e CN14 g CN2 RS232C connector
- 1L ena v |_cNa4 |CN3 Parallel I/F connector
" * CN4 X-axis 1/0 connector
CN3 + Y CN3 A P CN5 Y-axis I/O connector
HE-ons : - CN5 | cng PMC-2HSP/2HSN-USB: USB connector
: DS 4 = PMC-2HSP/2HSN-485: RS485 connector
:] I i IDS ID selection switch
(m] CN1: Power Connector
Pin no. Signal name
1 24VDC
2 GND (0V)
(m] CN2: RS232C Connector
Pin no. |Signal name [I/O Description Connector
1 TXD Output |Receiving data C'\écz)nsescztgrzc for PC
2 RXD Input | Transmitting data Cable length 1.5m 1 DCD
TXD 1 M 2 RXD
3 GND — Ground RXD TXD
2 ) 3
4 — — GND | 3 4 |DTR
5 — —_ N-C ‘51 | — LE 5| GND
6 _ _ 6 |DSR
6 6— 7IRTs
X The internal connection diagram of RS232C . |: 8 |cTs
communication cable is shown on the right. 6-wire modular 6-wire  Gaple 9|R
connector connector
DE-9S
< Internal connection diagram of RS232C communication cable>

Avutonics
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PMC-2HSP/PMC-2HSN Series

(m] CN3: Parallel I/F Connector

The Parallel I/F connector which is connected with a sequencer or mechanical contacts operates motion controller same as
PC program. When input signal is ON, the input signal terminal and GEX terminal are connected by mechanical contacts or
open collector output and open collector output transistor is ON when the output signal is ON.

Pin no. |Signal name 110 Description
1 RESET Input Reset
2 HOME Input Home search start command
3 STROBE Input Drive start command
4 X/JOG Y+ Input X-axis designate/Jog Y+
5 Y/JOG Y- Input Y-axis designate/Jog Y-
6 STEPSLO/RUN+/JOG X+ Input Register designate 0/Run+/Jog X+
7 STEPSL1/RUN-/JOG X- Input Register designate 1/Run-/Jog X-
8 STEPSL2/SPDO Input Register designate 2/Drive speed designate 0
9 STEPSL3/SPD1 Input Register designate 3/Drive speed designate 1
10 STEPSL4/JOG Input Register designate 4/Jog designate
1 STEPSL5/STOP Input Register designate 5/Drive stop
12 MODEO Input Operation mode designate 0
13 MODE1 Input Operation mode designate 1
14 X DRIVE/END Output |X-axis drive/Drive end pulse
15 Y DRIVE/END Output |Y-axis drive/Drive end pulse
16 X ERROR Output | X-axis error
17 Y ERROR Output |Y-axis error
18 GEX — Ground
19 GEX — Ground
20 VEX — Power supply for sensor (24VDC, max. 100mA)
<CN3 pin number>
20m W19
18m W17
16M W15
14m W13 [Hirose connector]: HIFC_ﬂI_BA-lZOPA-Z.54DS
[Connector socket specification]: Contact the manufacture for the socket and cable.
12m mit Specifications Manufacture
10m W9 Connector socket HIF3BA-20D-2.54R Hirose Electric
SH m7 1/0 cable (sold separately) C0O20-HPL-L, CO20-HPC}FR Autonics
ol W5
4H W3
2 H1 |«

(@] Input/Output Connections of CN3

VEX (+24VDC)

+24V

Inner
circuit

QOutput
(1410 17)

GEX
(18, 19)

D-14
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2-axis High Speed Interpolation/Normal Motion Controller

(@] CN4, CN5: X, Y-Axis Input/Output Connector

CN4 and CN5 are 1/O signals for X-axis and Y-axis respectively.
The pin arrangement of CN4 and CN5 are equal. 'n' in the table

means X for CN4 and Y for CN5.

SENSORS

X CN4, 5 input/output is same as CN3 input/output connections

Drive pulse output of motion controller which is inputted to motor driver is line driver output.

E.g. Connection with a motor driver
CN4, CN5

Motor driver

I
GG

E.g. Connect of Limit and Home signal

+ direction limit switch

9

- direction limit switch

</

CN4, CN5
16
VEX (+24V)
n LMT+
12
13
nLMT- G
Home sensor
+
10
n STOP1
15
GEX

(m] CN6: RS485 Connector

Pin no.  |Signal name 1/0 Description

1 B (-) 110 Transmitting / Receiving data
2 A(+) 110 Transmitting / Receiving data
3 G — X1

> 1: Connect the ground when it is required depending on communication environments.

Avutonics
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Pin no. |Signal name (I/O Description FIELD
. . . . INSTRUMENTS
1 n P+P Output [Drive pulse in the CW + direction <CN4, CNS5 pin no.>
2 n P+N Output |Drive pulse in the CW - direction > 1mE2
CONTROLLERS
3 n P-P Output |Drive pulse in the CCW + direction 3E 4
4 n P-N Output | Drive pulse in the CCW - direction 5H 6
7. .8 MOTION DEVICES
5 n OUTO Output |General output O
6 n OUT1 Output |General output 1 omm10
- 11H E12 SOFTWARE
7 n INO Input  |General input 0
- 13m W14
8 n IN1 Input |General input 1 15m W16
9 n STOP2 Input |Encoder Z-phase
Hirose connector]: HIF3BA-16PA-2.54DS
10 STOP1 |[Input [H [
n npuy ome [Connector socket specification]: Contact the manufacture for
1 n STOPO Input [Near Home the socket and cable.
12 n LMT+ Input [+ direction limit ‘ ‘Specifications ‘Manufacture ‘ @
13 n LMT- Input |- direction limit ‘Connector socket ‘HIF3BA—1 6D-2.54R ‘leose Electric ‘ g:::;:rLso;s;;em
14 EMG Input [Emergency stop
15 GEX —_— Ground (SBl)epper Motors
- Power supply for sensor
16 VEX (24VDC, max. 100mA) (©

Stepper Motor
Drivers

(D)

Motion
Controllers
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PMC-4B-PCI

4-axis Board Type Programmable Motion Controller

(m] Features

e Available to control 4-axis independent AC servo motor
and stepper motor

e PC-PCI card

e Auto home search and synchronous operation

e Interpolation on circular/linear, bit pattern/continuous/
accel/deceleration drive

e 2/3-axis constant linear velocity.

e Supports Labview library and help, C language library and
examples (download at Autonics website)

in the instruction manual before using. download manual and software.

Please read “Safety Considerations” C € [E X Visit our website (www.autonics.com) to

(w] Software (atMotion)

e atMotion is a comprehensive motion device management program that can be used with Autonics motion controllers.

e atMotion provides GUI control for easy and convenient parameter setting and monitoring data management of multiple
devices.

e Visit our website (www.autonics.com) to download the user manual and software.

(@] Ordering Information
IPMC| - [ 4B | - |PCl|

[ Connection type

lpci |Pci |

Axis/Type

I4B |4-axis board type |

Iltem

IPMC |Programmable motion controller |

(m] Specifications

Model PMC-4B-PCI
Control axes 4-axis
Power supply 5VDC== (uses PC inner power)
External power supply 12-24VDC=
Allowable voltage range 90 to 110% of rated voltage
CPU data bus 8/16-bit selectable
2/3-axis Range -2,147,483,648 to 2,147,483,647 for each axis
linear Speed 1pps to 4Mpps
interpolation |Position accuracy ~|Max. £0.5LSB (within all interpolation range)

i Range -2,147,483,648 to 2,147,483,647 for each axis
Qrcular . Speed 1pps to 4Mpps
interpolation — — - "

Position accuracy [Max. 1 LSB (within all interpolation range)

2/3-axis bit pattern

interpolation speed 1 to 4Mpps (depends on CPU data setup time)

Selectable the axis, constant linear velocity, consecutive interpolation, interpolation step transmission
(command, external signal)
Output speed range: 1pps to 4Mpps
Output speed accuracy: max +0.1% (for setting value)
Speed magnification: 1 to 500
S jerk speed: 954 to 62.5x10°pps/sec (mag.=1)
(accel/decel increase rate) 477x10° to 31.25x10°pps/sec (mag.=500)
Accel/Decel: 125 to 1x10°pps/sec (mag.=1)
62.5x10° to 500x10°pps/sec (mag.=500)
Driver pulse output Initial velocity: 1 to 8,000pps (mag.=1) / 500 to 4x10°pps (mag.=500)
(X, Y-axis common specifications) | Drive speed: 1 to 8,000pps (mag.=1) / 500 to 4x10°pps (mag.=500)
Number of output pulses: 0 to 4,294,967,295 (fixed pulse drive)
Speed curve: constant speed, symmetric/asymmetric linear accel/decel, parabola S curve drive
Fixed pulse drive deceleration mode auto deceleration (asymmetric linear accel/decel function)/
Manual deceleration
Changeable output pulse for driving, drive speed
Selectable individual 2-pulse/1-pulse direction method
Selectable drive pulse logic level, changeable output terminal
Encoder input pulse Inputtable 2-phase pulse/Up-Down pulse, selectable 2-phase pulse 1/2/4 multiply

Other interpolations

D-16 Avutonics
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(m] Specifications

4-axis Motion Controller

Position counter

Logic position counter (for output pulse) count range: -2,147,483,648 to +2,147,483,647
Actual position counter (for input pulse) count range: -2,147,483,648 to 2,147,483,647

Compare register

Comp. +register position comparison range: -2,147,483,648 to +2,147,483,647

Comp. -register position comparison range: -2,147,483,648 to +2,147,483,647

Output/Signal output when the present value of the counter and the user position counter are same by
comparing

Enables to operate as software limit

Auto home search

High speed near home search (Step1) — Low speed near home search (Step2)

1 drive pulse output
when changing position counter = Comp.-, when changing position counter 2 Comp.+,

SENSORS

FIELD
INSTRUMENTS

CONTROLLERS

MOTION DEVICES

Drive status signal output

ASND (accelerating), DSND (decelerating)

Overrun limit signal input

Selectable + direction, - direction each 1-point and logic level

At active, selectable immediate stop/decelerate stop

Emergency stop signal input

EMG 1-point, stops drive pulse of all axes by low level

Integral filter

Built-in integral filter at each input signal input terminal, selectable pass time (8 types)

Others

Selectable the axis, constant linear velocity, consecutive interpolation,
interpolation step transmission (command, external signal)

Ambient temperature

0 to 45°C, storage: -10 to 55°C

Environment - —
Ambient humidity

35 to 85%RH, storage: 35 to 85%RH

Approval

CE[c

Weight™'

Approx. 654.4g (approx. 100.4g)

% 1: The weight includes packaging.

The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing of condensation.

(m] System

Host controller

Motion controller Drivers & Motor (example)

X-axis

Y-axis

Stepper
motor driver Stepper
& motor
. Servo &
Z-axis motor driver Servo motor
PMC-4B-PClI
U-axis
—

Avutonics

I(Z;e;;ufti;ltj:r‘;tggtion) when changing position counter < Comp.-, when changing position counter < Comp.+,
P P when starting constant speed in accel/decel drive, when ending constant speed in accel/decel SOFTWARE
drive when ending drive, when ending auto home search, when running synchronous operation
. . . Enable to fixed/continuous pulse drive of +/- direction by EXP+/EXP- signal
Drive adjustment by external signal - - -
Enable to drive 2-phase encoder signal mode (encoder input)
External deceleration stop/ IN 0 to 3 each axis 4-point
immediate stop signal Selectable signal valid/invalid and logical level, usable as general input
Input signal for servo motor Selectable alarm, INPOS signal valid/invalid and logic level
General output signal OUT 4 to 7 each axis 4-point (uses same terminal with drive status output signal) @
Closed Loop

Stepper System

(8)
Stepper Motors

©)
Stepper Motor
Drivers

(D)

Motion
Controllers
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PMC-4B-PCI

(m] Dimensions
174.6 (unit: mm)

%

Ig o e o

106.7

(w] Connections
© Connection of pulse output signal (nP+P/N, nP-P/N)
Drive pulse output generates drive pulse signal of +/- direction using line driver (AM26¢31) of differential output.
Followings are examples of connection with motor drivers with photocoupler or line driver input.
e Example for the connection with a motor driver of photocoupler input
PMC-4B-PCI Motor driver
lnP+P CW+

—{ 5 L X o T

e xzzx*%c

e Example for the connection with a motor driver of line driver
PMC-4B-PCI Motor driver

U cw+
— nP+N >< ><cw-

AM26¢31

nP-P CCW+

5 G X Xeon

Xt is recommended to use twisted pair shield wire for pulse output signal of driver operation regarding EMC.

© Connection of common output signal (hOUT4 to 7)
Output signal is outputted by buffer (74LS06), and all outputs are OFF after reset.

PMC-4B-PCI

D-18 Avutonics
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4-axis Motion Controller

(m] Connections

© Connection of input signal (nIN1 to 3, nNINPOS, nALRAM, nEXP+/-, EMG) SENSORS
PMC-4B-PCI
+5V VEX IFF\EI{%UMENTS

CONTROLLERS
Input signal
O O 0777 MOTION DEVICES

GND

ld
[
»l
Ll

SOFTWARE

© Connection of encoder input signal (nECAP/N, nECBP/N) and nINO+/- signal
e Example for the connection with line driver of differential output

PMC-4B-PCI Encoder output circuit

NECAP/nINO+ @

Closed Loop
Stepper System
] { nECAP/nINO- >< EC-A —

(8)
Stepper Motors

©)

e Example for the connection with encoder of NPN open collector output Drieers o
PMC-4B-PCI R vEx fration
External External voltage Resistance (R) | KaaECE

GND power

. nECAP/nINO+ sV 0

Encoder output circuit |12y 820Q 1/4W
+<] ¥ | &x
| nECAP/nINO- 24V 2kQ 1W

- \/

EC-A

X Encoder A, B, Z phase are same connection.

© Connection of limit input signal (nLMIT+/-)
The outgoing cable of limit signal can be affected by noise. Since it can not be removed only with photocoupler,
the filter circuit is built in PMC-4B-PCI. Please set enough passing time (FL=2, 3).

VEX
External
PMC-4B-PClI ower
GND L2
VEX +
ouT
Noise XLIT+ -
removal filter T
Avutonics D-19
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PMC-4B-PCI

(®] Input/Output Connections

A1 A50

B1 B50
I

PMC-4B-PCI =
—| B50 A50 CCW- Black |
—{B49  A49 CCW+ Green
—{B4s  Aags cw- g;fj”ge Y-axis
—{ B47 A47 CW+ Blue stepper motor
—|B46  A46 K—wv
—|B45  A4s ————FKF—W— Y-axis motor driver
—|B44  A44 K—wv
—|B43  A43 K—wW
—{ B42 A42 %
—{ B41 Ad1 CCW- Black 1
—{B40 A4 cCow+ Green
—|B39  A39 cW- %’e— X-axis
—{ g3s A38 CW+ Bhs stepper motor
—|B37  A37 K—wW
—|B3% A6 ——K—W——9 X-axis motor driver
—{ B35 A35 WV
—{ B34 A34 ——VW
—{B33 A3 [— -
—{ B32 A32 o O
— B31 A31 o o
—{B30  A30 o o
—{B29  A29 o o
—{B28 A28 Z-phase
—{ B27 A27 — W
—| B26 A26 B-phase
—| B25 A25 —WW
—| B24 A24 A-phase
—|B23 A28 —WAN——— Y-axis encoder
—{ B22 A22 O O
—B21  A21 o o
—B20  A20 Z-phase
—{ B19 A19 —WW
—{ B18 A18 B-phase
—{ B17 A17 —WW
—{ B16 A16 A-phase
B AN A — X-axis encoder
—{ B14 A14 O O
—{B13  A13 o o
—1B12  A12 o o X Connected resistance for no. 15, 17, 19,
—|B11 A11 o © 23, 25, 27 is 1/2W 220Q, for the other
—|B10  A10 o © numbers is 1/2W 3.3kQ.
— B9 AQ ——0 o—¢ X Diode specification for general output pin
— B8 A8 o o should be over 50/0.1A.
—{B7 A7 o o X Use NPN open collector output (+12VDC)
— B6 A6 ———0 o—¢ for encoder.
—{B5 A5 5 o Power X Only axis A 50-pin are shown on the figure.
B4 Ad 5 o 24VDC Other 50-pin of axis B are having same
— o o connection.
] 22 23 z—z VEX GND However, No. 2 of axis B is not for use.
g1 A m X For connection, refer to '™ Connections'.

.|
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(m] Input/Output Specifications

4-axis Motion Controller

Pin no. |[Signal Description Pin no. |[Signal Pin description

A1 VEX 12-24VDC B1 VEX 12-24VDC

A2 EMG Emergency stop (4-axis stop) B2 - N-C

A3 XLMIT+ X-axis + direction limit B3 ZLMIT+ Z-axis + direction limit

A4 XLMIT- X-axis - direction limit B4 ZLMIT- Z-axis — direction limit

A5 XIN1 X-axis input signal (home signal) B5 ZIN1 Z-axis input signal (home signal)

A6 XINO X-axis input signal (near home signal) B6 ZINO Z-axis input signal (near home signal)
A7 XIN3 X-axis input signal (encoder Z phase signal)(B7 ZIN3 Z-axis input signal (encoder Z phase signal)
A8 YLMIT+ Y-axis + direction limit B8 ULMIT+ U-axis +direction limit

A9 YLMIT- Y-axis - direction limit B9 ULMIT- U-axis -direction limit

A10 YIN1 Y-axis input signal (home signal) B10 UIN1 U-axis input signal (home signal)

A11 YINO Y-axis input signal (near home signal) B11 UINO U-axis input signal (near home signal)
A12 YIN3 Y-axis input signal (encoder Z phase signal)|B12 UIN3 U-axis input signal (encoder Z phase signal)
A13 XINPOS X-axis In-Position input B13 ZINPOS Z-axis In-Position input

A14 XALRAM X-axis alarm input B14 ZALRAM Z-axis alarm input

A15 XECAP X-axis Encoder A phase+ B15 ZECAP Z-axis Encoder A phase+

A16 XECAN X-axis Encoder A phase- B16 ZECAN Z-axis Encoder A phase-

A17 XECBP X-axis Encoder B phase+ B17 ZECBP Z-axis Encoder B phase+

A18 XECBN X-axis Encoder B phase- B18 ZECBN Z-axis Encoder B phase-

A19 XECZP X-axis Encoder Z phase+ B19 ZECZP Z-axis Encoder Z phase+

A20 XECZN X-axis Encoder Z phase- B20 ZECZN Z-axis Encoder Z phase-

A21 YINPOS Y-axis In-Position input B21 UINPOS U-axis In-Position input

A22 YALARM Y-axis alarm input B22 UALARM U-axis alarm input

A23 YECAP Y-axis Encoder A phase+ B23 UECAP U-axis Encoder A phase+

A24 YECAN Y-axis Encoder A phase- B24 UECAN U-axis Encoder A phase-

A25 YECBP Y-axis Encoder B phase+ B25 UECBP U-axis Encoder B phase+

A26 YECBN Y-axis Encoder B phase- B26 UECBN U-axis Encoder B phase-

A27 YECZP Y-axis Encoder Z phase+ B27 UECZP U-axis Encoder Z phase+

A28 YECZN Y-axis Encoder Z phase- B28 UECZN U-axis Encoder Z phase-

A29 XEXP+ X-axis manual + drive B29 ZEXP+ Z-axis manual + drive

A30 XEXP- X-axis manual - drive B30 ZEXP- Z-axis manual - drive

A31 YEXP+ Y-axis manual + drive B31 UEXP+ U-axis manual + drive

A32 YEXP- Y-axis manual - drive B32 UEXP- U-axis manual - drive

A33 GND GND B33 GND GND

A34 XOUT4/CMPP |X-axis general output B34 ZOUT4/CMPP |Z-axis general output

A35 XOUT5/CMPM | X-axis general output B35 ZOUT5/CMPM |Z-axis general output

A36 XOUTB/ASND |X-axis general output B36 ZOUT6/ASND |Z-axis general output

A37 XOUT7/DSND |[X-axis general output B37 ZOUT7/ DSND |Z-axis general output

A38 XP+P X-axis +direction +drive signal output B38 ZP+P Z-axis +direction +drive signal output
A39 XP+N X-axis +direction -drive signal output B39 ZP+N Z-axis +direction -drive signal output
A40 XP-P X-axis -direction +drive signal output B40 ZP-P Z-axis -direction +drive signal output
Ad1 XP-N X-axis -direction -drive signal output B41 ZP-N Z-axis -direction -drive signal output
A42 GND GND B42 GND GND

A43 YOUT4/CMPP |Y-axis general output B43 UOUT4/CMPP |U-axis general output

Ad4 YOUT5/CMPM |Y-axis general output B44 UOUT5/CMPM [U-axis general output

A45 YOUT6/ASND |Y-axis general output B45 UOUTB/ASND |[U-axis general output

A46 YOUT7/DSND |Y-axis general output B46 UOUT7/DSND |[U-axis general output

A47 YP+P Y-axis +direction +drive signal output B47 UP+P U-axis +direction +drive signal output
A48 YP+N Y-axis +direction -drive signal output B48 UP+N U-axis +direction -drive signal output
A49 YP-P Y-axis -direction +drive signal output B49 UP-P U-axis -direction +drive signal output
A50 YP-N Y-axis -direction -drive signal output B50 UP-N U-axis -direction -drive signal output

.|
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Applications

(m] Applications

Inspection facilities

Inspection facilities

Stepper motor

Brake type
stepper motor

Belt drive

|

Stepper motor

Ball screw drive

Wafer transfer robot control

Stepper motor

Index Table

Actuator type
stepper motor

Stepper motor

D-22
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(m] Overview

Stepper motor is a high accuracy position control motor
which digital control rotating by a set mechanical angle
decided by input pulses is available. It is available to control
a rotation angle and speed accurately and it has lots of
proper applications to be used. We have hybrid stepper
motor with high characteristic such as a high accuracy
and torque, which is used in a wide range of FA to OA
field. Also, we have the driver (MD5/MD2U Series) and
controllers (PMC Series) in order to get a high efficiency
with our stepper motor.

Rotor core _I I_ Shaft Shaft Bearing
Rotor teeth — | Bearing

Rotor core
Coll

Y
/

\
)

Bobbin I c [ o Cor
L Coil Stator core
Stator core J L Stator teeth Flange Permanent
magnet
(w] Features

e It is available to control a rotation angle and speed
easily.

5-phase stepper motor is available to control the rotation
angle and speed easily by electrical pulse (digital) signal
as it is the motor rotating by a set mechanical angle
decided by input pulse (digital) signal.

It is a high torque and response motor.

Stepper motor is small & light and can get a high torque.
Also, rapid starting/stopping and reversing are available
due to rapid acceleration as it has a stopping and starting
torque.

It is available to control a position in a high resolution
and accuracy.

Our 5-phase hybrid stepper motor rotates by 0.72°/ pulse
and it is a high-resolution motor, which is available to
rotate by 0.00288°/pulse when using micro step driver
with 250 division. And, it stops in a high accuracy of
+3min (0.05° at non-load) when driving by 0.72°/pulse.

It has a self-holding torque.

5-phase stepper motor has a high holding torque when
stopped in power on.

Therefore, it is available to hold a stop position without
mechanical break or control signal.

Settling time is short and there is no hunting status
when stopped.

Settling time which motor axis is stopped after normal
and reverse rotation by load inertia is short when motor
is stopped at a stop position. There is no hunting which
motor axis is stopped with delicate normal and reverse
rotation when holding a stop position after settling time.

Technical Description

(m] Usage of Stepper Motor

Stepper motor can control a rotation angle and speed
easily by number and speed of input pulse as follows.
e Rotation angle control
Rotation angle[ ° ]=Step angle[ ° ]xPulse number
Input pulse number Rotation angle
1-pulse 0.72°

2-pulse 1.44° CONTROLLERS

SENSORS

FIELD
INSTRUMENTS

500-pulse
< Full step operation of 5-phase stepper motor (0.72°) > MOTION DEVICES
e Rotation speed control
Rotat d Pulse speed[Hz] GOIS
==
otation speedlPml= 360+/Stop anglel] * °°5°° soFTWARE

Input pulse number Rotation speed

5000[Hz] }S ‘

< Full step operation of 5-phase stepper motor (0.72°) >
A driver only for the stepper motor and the controller only W o
for controlling the driver are necessary in order to drive the  |stepper syetem
stepper motor.
e Stepper motor ®
. . ' Stepper Motors
Autonics has various stepper motor to meet customer's needs.

e 5-phase stepper motor ©
m Stepper Motor
Drivers
@ s = I Zay
— = : ©)

Moti
Shaft type Cgr:t(:gllers
AK-Series

600[rpm]

Hollow shaft type
AHK-Series

Geared type
AK-G Series

Built-in brake type
AK-B Series

Geared + Built-in brake type
AK-GB Series

Rotary actuator type

Rotary actuator +
AK-R Series Built-in brake type
- AK-RB Series
e Driver

It is an exclusive driving circuit to drive the stepper motor
and provides power to the motor in the order of the motor
phase. We have the dedicated drivers for stepper motor.

® 5-phase stepper motor driver

=
< Stepper motor > Stop position No Hunting in the stop |
Rotation position after moving
angle ] ‘
MD5-ND14  MD5-HD14 MD5-HD14 MD5-HF14 MD5-HF28
-2XI3X
— »Time (t) e 2-phase stepper motor driver
Settling time . =
< Servo motor > Hunting
—
Rotation NS
angle
There is hunting in the stop
position after moving
Stop position ) = el
Settling time Time (t) MD2U-MD20  MD2U-ID20
L]
Avtonics D-23



»öÆÇCMYKDombo.eps


Technical Description

e Controller

It controls a rotation angle and speed etc. of the stepper
motor. We have the dedicated controllers.

n.—

PMC-2HSP/2HSN
(2-axis high speed
Interpolation Normal)

PMC- 1HSI2HS
(1/2-axis high speed)

PMC-4B-PCI
(4-axis board type)

e Stepper motor driving system

«.-

Stan/smp F cw, cew [ =i
signal signal S I 1
pC Settlng '2 %
S|gnal for E m .
IEIEIEI rotating Stepper
direction PMC 1HS/2HS MD5-HD14 motor
PLC (1-2-axis high speed)

(m] Micro Step?

Micro step is a way to divide the basic step angle of the
motor into smaller steps by decreasing the current to one
phase. Micro step has the better resonance and vibration
characteristics. It realizes high-accuracy controlling with
smaller step angles divided by controlling coil current.
eRealizing low-speed / low-vibration and low noise driving
eDividing motor's basic step angle into 250 divisions
(0.72° t0 0.00288°)

(=] DC Power Driver Vs AC Power Driver

O Characteristics

e In case of AC power supply, the higher speed, the better
torque characteristics than DC power.

e Under the same driver conditions, the higher the power
supply, the better torque characteristics motors can have.
Proper safety countermeasures must be ensured when
supplying high power supply. It may cause high heat
generation.

Torque (kgf-cm)

— MD5-HD14 (20VDC)
10 <+ MD5-HD14 (35VDC)
— MD5-HF14 (100VAC)
8 \"
\
.

... MD5-HF 14 (220VAC)

0 5 10 15 —»

Speed (PPS)

(m] Failure Diagnosis and

Countermeasures

© Resonance
The motor may cause resonance within the specific
frequency area. Take the measurement before driving the
motor.
e 5-phase stepper motor driver resonance area:
Approx. 300 to 500pps
e 2-phase stepper motor driver resonance area:
Approx. 200pps
® How to improve vibration characteristics
e Adjusting RUN current
e Changing input pulse frequency
e Applying micro step function
e Selecting geared type motors
e Using DAMPER
e Using anti-vibration rubber
e Using elastic couplings

© Heat generation
Possible causes for heat generation include applying higher
power supply, driving with higher RUN current than rated
current and long time & continuous driving without stops.
@® How to improve heat generation characteristics

e Adjusting RUN current

e Adjusting RUN DUTY ratio

(Setting STOP time longer than RUN time.)

e Mounting heat prevention panels

e Applying Auto current down, HOLD OFF functions

e Using a fan

© Missing step

A phenomenon that a stepper motor is incapable of rotating
as the frequency of input pulse.

Major Causes Troubleshooting

Motor failure Change a motor

Rapid De/Acceleration
of Motor

Reduce driving speed / Make
motor's acceleration time longer

Improper motor torque
selecting for load

Change a motor having high
torque. Select a geared type motor

Wrong driving speed
setting (lower than max.
starting frequency)

Drive a motor within starting
frequency band. (Refer to
motor's characteristics.)

Low input current

Increase input current

DC Power Driver AC Power Driver

e 20 to 35VDC

o Relatively low torque
characteristics

e Simple circuit structure Vs

o Cost effective

e 100 to 220VAC

e High torque characteristics

e Relatively complex circuit
structure due to AC to DC
conversion circuit

e Expensive
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(m] Calculation Method for Selecting
Stepper Motor

It shows calculation method required in the selecting
order. In real calculation it is impossible to get mechanical
constant in many cases. Therefore, simple calculations are
shown herewith.

© Decision of driving pattern

It is shown as the drawing converting the operation of the
driving equipment to the rotating operation of the motor
in the equipment using stepper motor. The below chart
by starting speed acceleration /deceleration time, driving
speed and position decision time of motor. The stepper
motor is selected based on driving pattern chart.

Driving|-........
speed

Moving distance

{«—»i Deceleration
time

Acceleration:e—p!

time Position decision time

< Driving Pattern >

e Calculation of Necessary pulse number

It is the number of the pulse that should be input to stepper
motor in order to transfer an object from starting position to
target position by the carrying equipment. It is calculated as
follows.

Necessary pulse nhumber
Moving distance of object 360°

Moving distance for 1 revolution  Step angle

e Calculation of the Driving pulse speed

It is the necessary pulse speed in order to rotate as much
as the necessary pulse number in the set position decision
time.

The necessary pulse number, the position decision time
and the acceleration/deceleration time calculate the driving
pulse speed.

1) For start-stop driving
Start-stop driving is what the stepper motor stops after
revolving as much as the necessary pulse number for the
position decision time operating in the driving pulse speed
without acceleration/ deceleration on the motor driving.
Start-stop driving is used when driving a motor in low
speed. Also, it needs high acceleration/deceleration torque
as it needs a rapid speed change. The driving pulse speed
of start-stop driving is calculated as follows:
Driving pulse speed[Hz]
- Necessary pulse number[Pulse]
Positioning time[sec]

Driving
pulse speed Necessary pulse number
for the amount of

moving distance

Positioning time

< Start-stop driving pattern >

Avutonics

Technical Description

2) For acceleration/deceleration driving
Acceleration/deceleration driving is what stepper motor
stops decelerating the speed into the starting region after
driving at the pulse speed for certain time when driving in
accelerating the rotation speed of the motor by changing
slowly the driving pulse speed in the starting region for the
positioning time. Acceleration/deceleration time should be
set properly depending on the carrying distance/speed
and positioning time. In case of acceleration/deceleration
driving it needs lower acceleration/deceleration torque than
self-start driving as its speed changes gently. The driving
pulse speed of acceleration/deceleration is calculated as
below.
Driving pulse speed[Hz]

Necessary pulse number-Starting pulse speed[Hz]

x Acceleration-Deceleration time[sec]
Positioning time[sec] -
Acceleration-Deceleration time[sec]

.Acceleration Deceleration,
Driving puls :time time:
speed Necessary pulse number
for the amount of
Starting pulse | moving distance
speed

Positioning time

< Acceleration-Deceleration driving pattern >
© Simple calculation of the necessary motor

torque
The necessary motor torque=
(Load torque + Acceleration-Deceleration torque)
x Safety rate
e Calculation of load torque (T,)
Load torque indicates the friction power of a contacting part
of the carrying equipment and this torque is always needed
when the motor is driving.
Load torque is changed by the kinds of carrying equipment
and the weight of an object. The calculation of load torque
according to the kinds of carrying equipment is as below.
Simple calculations without considering the constant are
shown as below because it is impossible to get mechanical
constant in many cases. Load torque can be calculated
referring to below figures and numerical formulas.
1) Ball-Screw driving

Fa
—>;

[ ] I
| S

Directly connected coupling

Fa F=F,+m (sina+ucosa)[kg]

a

X Calculation of load torque

— F-Psg HoFoPB 1_ X
T =( 21_m+ o )% i[kgfcm]

X Simple calculation of load torque
- mPs

LT 2mn
_mPg_ 1

=2m X 5% 2 [kgf-cm] (vertical load)

il [kgf-cm] (horizontal load)

T
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Technical Description

2) Wire-Belt/Rack-Pinion driving e Calculation of Acceleration/Deceleration torque (Ta)

Acceleration-Deceleration torque is for accelerating

or decelerating the carrying equipment connected to

the motor. It changes largely depending on the time of

acceleration-deceleration and the value of load inertia

moment of the carrying equipment. Therefore, the torque

between self-start driving and acceleration-deceleration

driving will show a big difference. Acceleration-Deceleration

Torque is calculated as follows:

% For start-stop driving (high acceleration-deceleration
torque is required)

Acceleration-Deceleration Torque[kg-cm] =

Rotator inertia moment[kgf-m?] + Load inertia moment[kg-m?]

Gravitational acceleration[cm/sec?]

F =F,+ m (sin + pcos a) [kg] « T  Step angle[ ° ] x Driving frequency*[Hz]

X Simple calculation of load torque 180 x3.6°/ Step angle[ ° ]
T, = D oimx [kgf-cm] (horizontal load) X Acceleration/Deceleration driving

2 n | Acceleration-Deceleration Torque[kgf-cm] =
T, = Db, m x L l x 2 [kgf-cm] (vertical load) Rotator inertia moment[kg-m?] + Load inertia moment[kg-m?]

2 no | Gravitational acceleration[cm/sec?]
3) Pulley driving T Step angle[ ° ]

180°

X Calculation of load torque
_ HFa+m D
To==0 " 7
- (UFa*m)D
- 2i

Driving frequency[Hz]-Starting frequency[Hz]
Acceleration-Deceleration time[sec]

\§ (m] Calculation Example for Motor

[kgf-cm]

\ Selection
© Calculation of the number of the necessary

X Simple calculation of load torque . .
D pulse and the speed of the driving pulse.

1
T = o xmx— [kgf-cm] These are practical examples for the number of the
necessary pulse and the speed of the driving pulse with
) 5-phase stepper motor as below.

4) By real measurement <o Spring balance e When driving ball-screw

/ kgl When carrying an object as follow figure for 1 sec. by using

5-phase stepper motor (0.72°/step), the number of the

necessary pulse and the speed of the driving pulse are

oD calculated as follows:
Load SET Necessary pulse number = & X ﬂ = 5,000[Pulse]
10 0.72°
<+—— Moving direction

Ball screw

/Pitch 10[mm]

It is the calculation method by reading the scale mark of the
spring balance at the time when the pulley is rotated when
drawing the spring balance slowly. It is available to get
more accuracy load torque than by the calculation.

It is available to calculate the load torque as follows with

the value (F3) calculated by the spring balance. If it executes start-stop driving for a second the speed of
FsD the driving pulse is calculated as 5,000[Pulse]/1[sec]=5[kHz]
To= — [kof-cm] but, the start-stop driving is impossible at 5[kHz] and it
[Index] should be driven with acceleration-deceleration driving. If
F  :Load of axis direction[kg] F, : Pre-pressure load calculating with setting the acceleration -deceleration time
n : Efficiency ratio (0.85 to 0.95) [ka] (= 1/3 F) as 25% of the position decision time and 500[Hz] of the
Fa  : External force[kg] i : Deceleration rate starting pulse speed, it will be calculated as follows:
e oot el Driing pulse _ S00[Puise)-500[HI0 25fsec
. ICli ICI WOrK and table -
. pre-pressure NUT (0.1 to 0.3) a :Slop angle[’] teel speed[Hz] 1[sec]-0.25[sec]
Pz : Ball-screw pitch[cm/rev] = 6.5[kHz]

Fg : The force when starting the revolution of main shaft[kg]
D  : Outside diameter of pulley
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Technical Description

It will be figured as follows:

Driving | 6:5[kHz]
pulse speed

Starting | £ 500[kHz]
pulse speed

-<—> 0.25[sec] 0.25[sec]:
1[sec]

<Acceleration-Deceleration driving pattern >

o When driving the timing belt
When carrying an object as following figure for 1 sec. by
using 5-phase stepper motor (0.72°/step), the moving
distance/revolution is approx. 50[mm] by 21r as the
circumference of the pulley. As the moving distance/
revolution is 50[mm] the number of the necessary pulse is
calculated as follows:

Necessary pulse _ _1,100 _ 360°

number 50 0.72°

Moving direction

" Transportation distance 1,100[mm]‘ 3

If driving with acceleration-deceleration like the example
of a ball-screw the driving pulse speed is calculated as
follows:
Driving pulse
speed[Hz]

= 11,000[Pulse]

11,000[Pulse] -500[Hz]x0.25[sec]
1[sec]-0.25[sec]
= 14.5[kHz]

It will be figured as follows:

Driving 14.5[kHz]
pulse speed
Starting r500[Hz]
pulse speed H -
<—> 0.25[sec] 0.25[sec]:

1[sec]

<Acceleration-Deceleration driving péttern >

© Calculation example of load torque (T,)
It is a real calculation example of load torque by using
5-phase stepper motor by simple numerical formulas.

o When using ball-screw for driving horizontal load
When carrying an object by using a ball-screw with 90[%] of |rep
efficiency and 40[kg] of the load weight as following figure, |NSTRUMENTS
the load torque is calculated as follows;

SENSORS

_ m-Pg 1_ _ CONTROLLERS
T = 2m x = [kgf-cm]
7, = A0kgPieml 1 _ 7 70egf-cm]
21x0.9 1

MOTION DEVICES

SOFTWARE

o When using timing belt for driving horizontal load
When carrying an object by using a timing belt with 90[%]
of efficiency, 16[mm)] diameter of pulley and 9[kg] of the
load weight as following figure, the load torque is calculated
as follows; (A)

Stepper System

. . . i Cl d L
m Moving direction | oopor Syt
-—

H H
\ 1
(8)
Stepper Motors

D K
T.=—-xmx—x—[kgf-cm
L 2 n I [kg ] o
1.6[cm] 1 1 Dtr?‘?epresr otor
T= *9[k x —— = 8[kgf-cm
L > [ka] 09 . [kgf-cm]
e When using ball-screw and decelerator for Mation

Controllers

driving horizontal load
When carrying an object by using a ball screw with 5[mm]
pitch, 90[%] of efficiency and 250[kg] of the load weight as
following figure, the load torque is calculated as follows;

Moving direction,
Stepper
motor

e
Deceleration rate1:10

m-P 1
T = ﬁ x I [kgf-cm]
7, = 2200kaIx0.5[em] , 1 _ 5 54 pgf-cm]
21x0.9 10

The calculation result is for a horizontal load. Vertical load
torque is 2 times of the horizontal load torque. Its result is
only for load torque.

Acceleration-Deceleration torque should be added for real
necessary torque of the motor. But, it is very difficult to get
the moment of load inertia in the calculation.

In order to solve the difficulty it will be easy to calculate
applying the start-stop driving or a large safety rate when
acceleration-deceleration is rapid at the calculated load
torque.

Avutonics
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Technical Description

(m] Glossary
Torque (kgf-cm)

) 1) Holding Torque

2) Maximum running Torque

3) Pull-in Torque  4) py|l-out Torque

7) Maximum slewing
frequency

5) Pull-in range 6) Slew range

R4

Frequency (pps)
9) Unstable range  8) Maximum starting
frequency
e Torque
Torque, moment of force, is the tendency
of a force to rotate an object.
X Torque unit: N-m or kgf-cm

(1N-m = 10.1972kgf-cm) §
X Required torque to rotate a rotator

of which radius is 1cm in case of Tkg \

1kg weight is applied.

e Refer to torque-frequency reference below. 1) to 6) have
direct effect on driver's performance.

1) Holding torque

The amount of torque the motors produce at standstill

while rated current is applied to the motors. In general, it is
referred to as stepper motor's driving capacity.

2) Maximum running torque

Max. torque when running stepper motor with low speed
(10pps)

3) Pull-in torque

Max. torque to drive a load within starting frequency range.
4) Pull-out torque

Max. torque required for a stepper motor to drive without
pull-out within maximum starting frequency.

5) Pull-in range (Max. starting range)

Max. torque range that a stepper motor can drive a load
with a certain frequency lower than max. starting frequency.
It is allowed for the load to start & stop and forward &
reverse rotation without de/acceleration within pull-in range.
In case of driving a motor out of pull-in range, start a motor
within pull-in range and do de/acceleration driving.

6) Slew range (Pull-out range)

Max. torque range required for a stepper motor to drive
without pull-out within maximum starting frequency

7) Maximum slewing frequency

Max. frequency at which a stepper motor can rotate without
fail to synchronize when driving a motor within max. starting
frequency range in order to increase input frequency.

8) Maximum starting frequency

Maximum frequency is required for stepper motors to

start & stop and forward & reverse rotation without de/
acceleration in the state of no load. If it is required to drive
a motor with higher frequency than max. starting frequency,
drive a motor from max. starting frequency and do de/
acceleration driving.

9) Unstable range

Within low speed area, resonance may occur.

Drive the motor after taking the measurement for resonance

area.
.|
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atMotion

atMotion (Comprehensive Motion Device Management Program)

(m] atMotion Overview

atMotion is a comprehensive motion device management program that can be
used with Autonics motion controllers.

atMotion provides GUI control for easy and convenient parameter setting and
monitoring data management of multiple devices.

X Visit our website (www.autonics.com) to download the
user manual and software.

(m] Features

o Multiple Device Support
- Simultaneously monitor multiple devices and set parameters.
- Simultaneously connect units of a single device with different addresses.
- When using ModBus RTU for communication, multiple RS-232 ports are accessible.
o Device Scan
: When multiple units are connected with different addresses, the unit scan function automatically searches for units.
e Convenient User Interface
: User can freely arrange windows such as data monitoring, properties, and projects.
Saving a project saves the screen layout also.
e Project Management
: Saving data as a project file includes added device information, data monitoring screen layouts, and I/O source
selection.
When you open the project file, the last state of the saving moment will be loaded.
Organizing project list makes managing project files easier.
e Print Modbus Map Table Report
: Print address map reports of registered Modbus devices.
Modbus map table reports can be saved in html (*.html) and pdf (*.pdf) formats.
e Multilingual Support
: Default supporting language is Korean and English.
User can add a different language, by modifying, renaming and saving the files in the ‘Lang’ folder.
e Script Support
: Using Lua Script language allows applying different I/O processes for each devices.

(m] System Requirement

Item Minimum requirements
IBM PC compatible computer with Intel Pentium
System
Il or above
Operations Microsoft Windows 98/NT/XP/Vista/7/8/10
Memory 256MB+
Hard disk 1GB+ of available hard disk space
VGA Resolution: 1024x768 or higher
Others RS-232 serial port (9-pin), USB port

SW-2 Avutonics



»öÆÇCMYKDombo.eps




»öÆÇCMYKDombo.eps




»öÆÇCMYKDombo.eps




»öÆÇCMYKDombo.eps




»öÆÇCMYKDombo.eps




