(/2]
—
(1]
)
5=
=3
«Q
=
o
-
o
=
("]

C-200

M Connection and Operation

®Names and Functions of Driver Parts

‘ 4]

Motor
Connector |

Power [3]

Input

Connector
Power Input Display

Color Function When Activated

Green | Power supply indication | Lights when power is on.

Current Adjustment Switches

Indication Switch Name Function

For adjusting the motor

RUN | Motor run current switch ;
running current.

Motor stop current
potentiometer

For adjusting the motor

STop current at standstill.

Function Select Switches

Indication Switch Name Function

Switches between 1-pulse input

1 Pulse input mode switch and 2-pulse input.

These switches can be set to the
Step angle setting switch | desired resolution from the five
resolution levels.

2,3,4

@ Step Angle Setting Switches

SW-2 SW-3 SW-4 Microsteps/Step | Resolution Step Angle
OFF OFF OFF 1 200 1.8
OFF OFF ON 2 400 0.9°
OFF ON OFF 4 800 0.45°
OFF ON ON 8 1600 0.225°
ON OFF OFF 16 3200 0.1125°
Notes:

® Use of any setting other than the combinations listed in the table will automatically set the
microstep to "1" and the motor will operate at the basic step angle.

®The step angle is calculated by dividing the basic step angle by the number of microsteps.
The above figures are based on a basic step angle of 1.8".

® With the high-resolution type, the basic step angle and resolution are 0.9° and 400
(microsteps/step 1) respectively.

®If you are using a geared type, the step angle divided by the gear ratio becomes the actual
step angle.

® The step angle set with the step angle setting switches will become effective when the "Step
Angle Select" (CS) signal input is OFF.

® Do not change the "Step Angle Select’ (CS) signal input or step angle setting switches while
the motor is operating. It may cause the motor to misstep and stop. Change the step angle
setting switches, when the "Step Angle Select" (CS) signal input is OFF and the "Excitation
Timing" (TIM) signal output is ON.
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Input/Output Signals

indication| ™YY | pinNo.|  Signal Name Function
Output
1 Pulse sianal Operation command pulse signal
onal (The motor will rotate in the CW direction
(CW pulse signal) B X
2 when in 2-pulse input mode.)
Rotation direction signal
3 Rotation direction | Photocoupler ON: CW,
signal Photocoupler OFF: CCW
4 (CCW pulse signal) | (The motor will rotate in the CCW direction
when in 2-pulse input mode.)
5 All windings off Cuts the output current to the motor and
Input sianal 9 allows the motor shafts to be rotated
6 9 manually.
CN2
7 Step anale select The motor will operate at the basic step
16p ang angle regardless of the settings of the step
signal - ]
3 angle setting switches.
9 Automatic current
This signal is used to disable the automatic
cutback release .
. current cutback function.
10 signal
11
Outout Excitation timing | Outputs signals when the excitation
P signal sequence is at STEP "0."
12

Description of input/output signals =» Page C-201
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® Connection Diagram
Controller
Vo (+5~24 VDC
2l Da CN2

Twisted-Pair Wire

Driver

(CW Pulse Signal

All Windings !
Off Signal Input Signals

2-Phase Stepping Motor

Step Angle
Select Signal

ov X:X
Automatic -
Current Cutback
oV Release Signal
Vo (+5~24 VDC)
=Y Re
— (11
E?(cnatmn Timing Output Signal
Signal
% 2
oV

® Description of Input/Output Signals

Indication of Input/Output Signal "ON"OFF"

Input (output) "ON" indicates that the current is sent into the
photocoupler (transistor) inside the driver. Input (output)
"OFF" indicates that the current is not sent into the
photocoupler (transistor) inside the driver. The input/output
remains "OFF" if nothing is connected.

Photocoupler  off [N

Pulse (CW) and Rotation Direction (CCW) Input Signal
{Input Circuit and Sample Connection

Controller Vo Driver

Open-Collector Pin No.

Output Zr 1,3 + 200 O L
T E=C

<>Pulse Waveform Characteristics
e 1-Pulse Input Mode

buse O 90% *1
OFF 10% R,

10 s 10 us
min.| min.

2 s max. — 2 ]S max.

ON
Rotation Directi
otation Direction OFF CcwW Ccw

+24VDC+10%

GND

{Input Signal Connection

®Pulse (CW) Signal, Rotation Direction (CCW) Signal

Signals can be connected directly when 5 VDC is supplied. If the signals are used at a

voltage exceeding 5 VDC, be sure to provide an external resistor to prevent the current

exceeding 20 mA from flowing. Internal components will be damaged if a voltage

exceeding 5 VDC is supplied directly without using an external resistor.

Example: If the voltage is 24 VDC, connect a resistor (R1) of 1.5t0 2.2 kQ2 and 0.5 W

or more.

® All Windings Off Signal, Step Angle Select Signal, Automatic Current Cutback
Release Signal

Signals can be connected directly when 5 to 24 VDC is supplied.

{>Output Signal Connection

Use the output signal at 24 VDG or less and 10 mA or less. If these specifications
are exceeded, the internal components may get damaged. Check the specification
of the connected equipment. When the current is above 10 mA, connect an
external resistor Re.

{>Power Supply

Use a power supply that can supply sufficient input current. When power supply
capacity is insufficient, a decrease in motor output can cause the following
malfunctions:

© Motor does not rotate properly at high-speed

® Slow motor startup and stopping

<{>Notes on Wiring

® Use twisted-pair wires of AWG24~22 and keep wiring as short as possible
[within 2 m (6.6 ft.)].

® Note that as the length of the pulse signal line increases, the maximum
transmission frequency decreases. Technical reference =» Page F-54

® Use wires of AWG22 or thicker for power supply lines. When assembling the
connector, use the hand-operated crimp tool or the crimped driver lead wire set
(sold separately). The crimp tool is not provided with the package. It must be
purchased separately.

® Provide a minimum distance of 2 cm (0.79 in.) between the signal lines and
power lines (AC lines, motor lines and other large-current circuits).
Do not run the signal lines in the same duct as power lines or bundle them with
power lines.

® If noise generated by the motor lead wires causes a problem, insert ferrite cores
in the motor lead wire.

® Incorrect connection of DC power input will lead to driver damage. Make sure
that the polarity is correct before turning power on.

e 2-Pulse Input Mode

*1

ON 90%
CW Pulse %

OFF —10%,

N
CCW Pulse 0 %9
5 s 593‘ 10;J.Smin.‘
min.| | min.
2 S max. —=H=——=H=—2 .S max.

Pulse duty: 50% and below

=1 The shaded area indicates that the photocoupler diode is ON. The motor moves when the
photocoupler state changes from ON to OFF.

=2 The minimum interval time when changing rotation direction is 10 ps. This value varies
greatly depending on the motor type and load inertia.

{Pulse Signal Characteristics

® Keep the pulse signal at the "photocoupler OFF" state when no
pulses are being input.

® In 1-pulse input mode, leave the pulse signal at rest
("photocoupler OFF") when changing rotation directions.

® In 2-pulse input mode, do not input a CW pulse and CCW pulse
simultaneously.
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C-202

All Windings Off (AWO) Input Signal
Step Angle Select (CS) Input Signal
Automatic Current Cutback Release (ACDOFF) Input Signal

{Input Circuit and Sample Connection

Controller +5-94VDC Driver
Open-Collector Pin No.
Output 57,9 3.3kQ

ned
o -

Al Windings Off (AWO) Input Signal

® Inputting this signal puts the motor in a non-excitation (free) state.

® This signal is used when moving the motor by external force or
manual home position is desired. The photocoupler must be
"OFF" when operating the motor.

Al Windings ON
oftsignal  OFF——§ O 1

ov

A A
Motor Current ON OFF

“\ |

¥ ¥

Motor Holding Torque — | __Release [

The shaded area indicates that the motor provides holding torque in proportion to standstill
current set by STOP switch.

® Switching the "All Windings Off" (AWO) signal from "photocoupler
ON" to "photocoupler OFF" does not alter the excitation
sequence.
When the motor shaft is manually adjusted with the "All Windings
Off" signal input, the shaft will shift up to =3.6° (geared type:
+3.67gear ratio) from the position set after the "All Windings Off"
signal is released.

{>Step Angle Select (CS) Input Signal

® When this signal input is "ON," the motor will operate at the basic
step angle regardless of the settings of the step angle setting
switches. When the signal input is "OFF," the motor will operate at
the step angle set with the step angle setting switches.

® To change the step angle, do so when the "Excitation Timing"
signal output is "ON" and the motor is at standstill.

<{>Automatic Current Cutback Release (ACDOFF) Input Signal

® When this signal is in the "photocoupler ON" state, the automatic
current cutback function is disabled. When this signal is in the
"photocoupler OFF" state, the automatic current cutback function
will be activated after the motor stops (after approx. 100 msec).

® The photocoupler must be "OFF" when the motor is operating.

ORIENTAL MOTOR GENERAL CATALOG 2009/2010

Excitation Timing (TIM) Output Signal
<>Output Circuit and Sample Connection

Controller Driver
Pin No.11

: T D=v
Pin No.12 10 MA max.

® The "Excitation Timing" signal is output to indicate when the motor
excitation is in the initial stage (step "0" at power up).
® The "Excitation Timing" signal is output simultaneously with a
pulse input each time the excitation sequence returns to step "0."
The excitation sequence will complete one cycle for every 7.2° (3.6°
for high-resolution type) rotation of the motor output shaft.
Microsteps/step 1: Signal is output once every 4 pulses.
Microsteps/step 4: Signal is output once every 16 pulses.

Timing chart at 1.8%/step (Microsteps/step 1)
= When connected as shown in the sample connection, the signal will be "photocoupler ON" at
step "0."
123456 7891011 121314

Pulse QN
mut oL LTLTTTUTLTLIIL— THIL

Rotation Direction ON
Input QFF

Excitation Timing  ON 3 L P
Output* QFf |_| |_|

(Step)0 12301230123

ow il Cow |

pll

Notes:

® When power is turned ON, the excitation sequence is reset to step "0" and the "Excitation
Timing" signal is output.

® When operating the motor using the "Excitation Timing" signal output, make sure the motor
output shaft stops at an integral multiple of 7.2° (3.6° for high-resolution type).

Features C-180 / System Configuration C-183 / Product Line C-184
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®Timing Chart
cw
Motor
ccw
5 s min,| k4
Power Input (?F'\Ii
0.5 s min. 10 ws min.["#121 110 s min. %3 1300 s min.
1-Pulse Input Mode N g P — (o P
Pulse Input Signal 5
put>ig OFF — - - b 3
g
Rotation Direction ~ ON 2
L Input Signal  OFF S
2_-Pu|se Input Mode oN M 2 Q
CW Pulse Input Signal  gpr ML .. ____ 5 BY
1 1110 ws min. -g. !H
CCW Pulse Input Signal 0N ﬂmﬂ
- OFf — M8 it --- b =]
2 8 R
== z &
All Windings Off  ON |—| -g 0O
Input Signal  OFF
=
The [ section indicates that the photocoupler diode is emitting light. ,,g '3
~
=1 The minimum switching time to change direction (1-pulse input mode), and switching time to change CW, CCW pulse (2-pulse input mode) 10 s is shown as a response time of circuit. The motor > é%
may need more time than that. 3]
=2 Depends on load inertia, load torque and starting frequency. -§

=3 Never input a pulse signal immediately after switching the "All Windings Off" signal to "photocoupler OFF." The motor may not start.
=4 Wait at least 5 seconds before turning on the power again.

MWN
JEH/INS
aseyd-z

PList of Motor and Driver Combinations

Model names for motor and driver combinations are shown below.

Type Model Motor Model Driver Model Type Model Motor Model Driver Model
CMK223PAP PK223PA* CMK223AP-SG7.2 | PK223PA-SG7.2*
CMK223PBP PK223PB* CMK223BP-SG7.2 | PK223PB-SG7.2
CMK224PAP PK224PA* CMD2109P CMK223AP-SG9 PK223PA-SG9*
CMK224PBP PK224PB* CMK223BP-5G9 PK223PB-SG9*
CMK225PAP PK225PA* CMK223AP-SG10 | PK223PA-SG10*
CMK225PBP | PK225PB* CMK223BP-SG10 | PK223PB-SG10* as?®
High-Torque Type | SMK233PAP PK233PA* CMK223AP-SG18 PK223PA-5G18* EE
CMK233PBP PK233PB* CMK223BP-SG18 PK223PB-SG18* "g 3
CMK235PAP PK235PA* CMK223AP-5G36 PK223PA-SG36*
CMK235PBP PK235PB* CMD2112P CMK223BP-SG36 PK223PB-SG36* =
CMK244PAP PK244PA* CMK243APA-5G3.6 | PK243A1A-SG3.6 CMD2109P g =%
CMK244PBP PK244PB* CMK243BPA-$G3.6 | PK243B1A-5G3.6 33
CMK246PAP PK246PA* CMK243APA-SG7.2 |PK243A1A-5G7.2 g <8
CMK246PBP PK246PB* CMK243BPA-SG7.2 |PK243B1A-SG7.2 =
CMK243MAPA | PK243MAA CMD2109P CMK243APA-SG9 PK243A1A-SG9 s
CMK243MBPA | PK243MBA CMK243BPA-SG9 PK243B1A-SG9 S
CMK244MAPA | PK244MAA SH Geared | CMK243APA-SG10 | PK243A1A-SG10 = xg
CMK244MBPA | PK244MBA CMD2112P Type CMK243BPA-SG10 PK243B1A-SG10 § o
CMK245MAPA | PK245MAA CMK243APA-SG18 | PK243A1A-SG18 3
ey soty |Pootiacls g
gmggzm: Eggjm CMK243BPA-SG36 | PK243B1A-5G36 o é
CMK266MAP | PK266MA CMD2120P CMK264APA-SG3.6 | PK264A2A-SG3.6 2
CMK266MBP | PK266MB CMK264BPA-5G3.6 | PK264B2A-SG3.6 ol
CMK268MAP | PK268MA CMK264APA-SG7.2 | PK264A2A-SG7.2 z 8
CMK268MBP | PK268MB CMK264BPA-SG7.2 | PK264B2A-SG7.2 3
CMK243APA | PK243-01AA CMD2109P CMK264APA-SG9 | PK264A2A-SG9 e
CMK243BPA PK243-01BA CMK264BPA-SG9 PK264B2A-SG9 CMD2120P
CMK244APA PK244-01AA CMK264APA-SG10 | PK264A2A-SG10 >
CMK244BPA PK244-01BA CMD2112p CMK264BPA-SG10 | PK264B2A-SG10
CMK245APA PK245-01AA CMK264APA-SG18 | PK264A2A-SG18
CMK245BPA PK245-01BA CMK264BPA-SG18 | PK264B2A-SG18 =3
CMK256AP PK256-02A CMK264APA-SG36 PK264A2A-SG36 @
St CMK256BP PK256-02B CMK264BPA-SG36 PK264B2A-SG36 -
andard Type
CMK258AP PK258-02A = If you are purchasing only a motor for maintenance purpose, etc., motor lead wire/connector
CMK258BP PK258-028 assembly will not be supplied. They must be purchased separately.
CMK264AP PK264-02A ) ) =
CMK264BP PK264-028 CMD2120P They are avalllable as accessories.
CMK266AP PK266-02A Motor lead wire/connector assembly > Page C-299
CMK266BP PK266-02B
CMK268AP PK268-02A
CMK268BP PK268-02B
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