B-122

5 PHASE STEPPING MOTOR & DRIVER

CSD Series

I . High Resolution

The €SD High Resolution Version uses an M-Series 5-Phase
step motor which has 100 teeth on the rotor and stator. This is
double the standard 50 teeth and is what gives this version 1000
full-step mode and 2000 half-step mode steps per revolution.

By doubling the number of rotor and stator teeth, the number of
steps per revolution is doubled.Because the high resolution is
achieved mechanically instead of electrically, the accuracy, both
loaded and unloaded, is doubled as well.

Z. Exceptional Unloaded Accuracy

The C€5D High Resolutlon version boasts improved accuracy
because the high number of steps per revolution is created by
doubling the number of rotor and stator teeth, instead of
electrically by microstepping.Typical unloaded accuracy is better
than =2.7minutes (£0.045).This is twice as accurate as other
open loop step motor based solutions.

3. Ultra compact

Both the motor and driver are designed to be ultra- -compact,
making them perfect for reducing the size and weight of
machines.
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= PRODUCTS NUMBER CODE

F;

5-Phase |
Ste ppmg 5-Phase

Motor Unit t
€SD Series [

. SPECIFICATIONS

CS5BS66M-NLIPA

L—— USA Version
Signal 110 P : photocoupler
Shaft Type A: Single Shaft

— New Pentagon Drive

. : High Resolution Type

— Maotor Case Length
“—— Motor Frame Size = 38mm sq (1.50" 5q)

£ 60mm sq (2.36" sq)

£: Double Shatt

, Single Shaft | CSD534M-NAPA | CSD564M-NAPA CSD566M-NAPA CSD569M-NAPA
g - Double Shaft | CSD534M-NBPA | CSD564M-NBPA CSD566M-NBPA CSD569M-NBPA
W— ;z-in 13.8 222 486 95.8
m 0.1 0.16 0.35 069
N 0z-in? 0.13 0.55 1.09 2.19
Rotor Inertia kg- m? 24%10-7 _ 100%10-7 200x10°7 400%1077
"Rated Current Alphase 0.75 | - 14
* Step Angle 036"
Insulation Class | Class B (266°F)
Voltage | DC24v=10% 13A | DC24V=10% 2.1A
Output Current A/phase 0.75 _ 1.4 o

Excitation Mode

e Full Step (4 phase excitation): 0.36°/step
e Half Step (4-5 phase excitation): 0.18%/step

I Input Signal Circuit

Photocoupler Input (optically isolated), Input Impedance: 220 ohm,‘lnput CErér;t_Qﬂ_rr'\Fmax. H:4-5V L: 0-0.5V
Step Command Input

e CW/CCW Pulse Input

| Step Command Input:Motor moves one step for each pulse detected.
Pulse width: 5 y sec. minimum, Pulse rise/pulse fall time 2 p sec.maximum, Motor moves at pulse rising edge.

(Negative logic pulse input)

® Direction-of-Rotation Input

Directional Input: A "High® signal causes the motor to rotate counter-clockwise for each
pulse received at this terminal ,
A "Low" signal causes the motor to rotate clockwise.

Input Signals

e Step-Angle Input

Full Step (0.367) at H level
Half Step (0.18%) at L level

e OQutput-Current-OFF Input

AtL Ie\.rél, the current to the motor is cut off and the shaft can be rotated by hand.
At H level, the current set by RUN potentiometer is supplied to the motor.

® Automatic-Current-Cutback Function

At L level, the Automatic-Current-Cutback at motor standstill function is disabled.
At H level, the Automatic-Current-Cutback at mator standstill functionis activated.
(approximately 100m sec. after motor motion stops)

Output Signal Circuit

Photocoupler, Open-Collector Qutput
External use condition: 24V DC maximum, 10mA maximum

® Excitation-Timing Output

Qutput signals

Signal is output every time the excitation sequence returns to step 0. (Photocoupler is ON)

Full step: Signal is output every 10 pulses
Half step: Signal is output every 20 pulses

Functions

Automatic-Current-Cutback At Motor Standstill
The output current is automatically reduced by 20%~75%
approximately 100 m sec. after pulse rising edge.

Driver Cooling Method

Natural Ventilation

Motor Ibs ( ka) |

048(022) | 111(05) l 1.65(0.75) | 2.87 (13)

Weight

Driver Ibs (kg} |

0.29 (0.13)

Insulation Resistance

100M ohm or more under normal ambient temperature and humidity when the megaer reading between the wind-
ings and the frame is DC500V. _

Under normal ambient temperature and humidity, sufficient to withstand 1.0kV at 60 Hz (.5kV for CSD534 type)

Ielectric Strength ! applied between the windings and the frame for one minute following a period of continuous operation.
P | F14°F~+122°F
Ambient temperature o '
i Driver | +32°F~+104°F

«The value given for holding torque is the value when operated with the dedicated driver with rated current and 5-phase excitation.
«Current indicated in voltage is the value for maximum input value when applying load to the motor.
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&= SPEED vs. TORQUE CHARACTERISTICS

CSD534M-NBPA CS5D569M-NBPA
Ji=0.1T0z-in® (20X 107kg-m*) di=1.01 oz-in® (185X107kg-m?)
Damper D4CL-5.0 Damper D6CL-6.3
LB RRLL L] LI T T T I 11010 14- EUU e T LI |||| | L1 T T ||'[l|'|']_-
Power Input | DC24V I |||| | | l — Full step 0.72"/step . Power Input © DC24V | | — Full step 0.727/step
8 3p,0f Current : 0.75 A/phase(4 phases on) - -=- Half step 0.36'/slep 7 5- - Current 1 1.44 /phase (4 phases on) | | === Half step 0.36"/step
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CSD564M-NBPA
Ji=1.01 0z-in* (185X107kg-m?)
Damper D&6CL-6.3
- ﬁU e ] i1 LIRARLI L} T Trrmm
0.71 Power Input : DC24V m" I ] — Full step 0.72"/step
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5 e sl dsh TR
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Speed [kHz) & Motor Mounting Brackets: Page B-234
C5D566M-NBPA
Ji=1.01 0z-in® (185X107kg-m?)
Damper D&CL-6.3
i 100 T T T T TTTT
07 Power Input ; DC24Y ||”| | | — Full step 0.72"/step
254 Current & 1.4A /phase (4 phases on) === Half step 0.36"/step
%] w1
= |
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Speed [kHz]
Notes;
1. Pay attention to heat dissipation from motor and

sure 1o keep the temperature of

driver. In particular, remember that the motor will produce a considerable amount of heat under certain conditions. Be
2. The holding torque is reduced b

thtehmotor case under 212°F(100°C).
¥ the automatic current cutback function at motor standstill
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" = DIMENSIONS

¢«MOTOR

unit=inch

€SD534M-NAPA (Single shaft)
Motor Model:PX534M-NAA Weight 0.481bs(0.22kg)/Driver Modet; CSD5807N-P
CSD534M-NBPA (Double shaft)
Motor Model:PX534M-NBA Weight 0.481bs{0.22kg)/Criver Model: CSD5807N-P
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24-5LEADS
UL Style 3265, AWGZ6

CSD564M-NAPA (Single shaft)
Motor Model; PH566M-NAA Weight 1.11bs(0.5kg)/Driver Model: CSD5814N-P
CSD564M-NBPA (Double shaft)

Mator Model: PH566M-NBA Weight 1.11bs(0.5kg)/Driver Model: CSD5814N-P
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CSD566M-NAPA (Single shaft)
Motor Model: PH569M-NAA Weight 1.661bs(0.75kg)/Driver Model: CSD5814N-P
CSD566M-NBPA (Double shaft)
Motor Model: PH569M-NBA Weight 1.661bs(0.75kg)/Driver Model: CSD5814N-P
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UL Style 3266, AWGZ2
" This external appearance drawing is of a double-shaft model.
For a single shaft, ignore the colored areas.

See page [B-40] for information on motor installation

CSD569M-NAPA (Single shaft)
Motor Model:PH569M-NAA Weight 2.871bs(1.3kg)/Driver Model: CSD5814N-P
CSD569M-NBPA (Double shaft)
Motor Model:PH569M-NBA Weight 2.871bs(1 3kg)/Driver Model: CSD5814N-P
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¢ Driver unit=inch

Motor Model: CSD5807N-P, CSD5814N-P Weight 0.29lbs (0.13kg)

79_.96 _ 13DIA4HOLES
H T T - —
— -~ - |
&~ g =8
Ollsil D.N:t\i‘
=+ o [ ]
@ - | !
I M At e——
4—M3 P05 20DEEP 240  L12giey
264 J
nl o

t2max. |

See page [B-39) for information on driver installation.
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= WIRING DIAGRAMS

Use connector CN1, CN2 and CN3 when connecting.

Controller

+5V CN?
[ Twisted Pair Line

CW Pulse Input yj

CCW Pulse Inaut)ll

All Windings X_—J

g

i

{ Off Input
g

£

Step-Angle Input UL_

Current-cutbagk- (:
Release Input

Excitation Timing Inpul

GND

DC24V=10%
GND

Driver

{iara:ng wiling

5-phase Stepping Motor
I/

'_J

Ch3
Black _//

/

— Green ///

Ty e,
Orange /

il
e/

Red

= Blue

1. Use twisted-pair wire of 3% 10+ in 2 (0.2mm?) or thicker and 6.6 feet (2m) or iess in length for the

signal line.

2. Use wire 7.8x10-4in.2 (0.5mm? )ar thicker for motor lines {when extended) and power supply lines,
and use 1.1>10-%in.2 (0.75mm¢) or thicker for the wire for the grounding line.

3. Use spot grounding for the grounding of the driver and external controller,

4. Signal lines should be kept away at least 1 feet (0.3m) from power lines (power supply lines and
motor lines). Do not bind the signal line and power line together.

- Timing Chart

CURRENT CUTBACK AT MOTOR STANDSTILL

QUTPUT CURRENT OFF
cw ¢ r====1
MOTOR _‘_‘—L
cewsy 1 | MM
Spsec. min
1T
FULSE UL ' 515{5
- T
DIRECTION i
N Lf1fLf B L L
100msec. min. _"l_"— e
il - CURRENT CLTBACK ISACTIVATED | 0LDING
! Torgu
AW OFF VAQUE
FULL/HALF

FULL STEP
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| HALFSTEP
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¢« CW Pulse Input

When a negative logic pulse is input to the
CW © terminal, the motor will rotate clock-
wise.

¢ CCW Pulse Input

‘When a negative logic pulse is input to the
CCW @ terminal, the motor will rotate
counter clockwise.

< All Windings Off (AW. Off) Input

When the All Windings Off (AW. OFF) signal
is at L level (photocoupler: ON), no current js
sent to the motor (holding torque is released)
and the motor shaft can be moved by the
external force. Use this function when the
motor shaft needs to be turned or positioned
by hand. While the motor is in operation the
signal should always be set to H level.

- Step Angle (FULL/HALF) Input

When the Step Angle (FULL/HALF) signal is
at the L level (photocoupler: ON) half-step
mode (0.18"/step) has been selected: when it
is at the H level, full-step mode (0.36/step)
has been selected.

‘Current-cutback-Release Input
(C.D.INH)

When the current-cutback (C.D.INH) signal is
at the L level (photocoupler: ON) the auto-
matic-current-cutback at motor standstill
function is not activated.

« Excitation-Timing (Timing) Output
A signal is output in synchronization with the
input pulse every time the excitation
sequence returns to step “0".
The excitation sequence is completed for
each 7.2" the motor shaft moves.
The timing output will turn ON every 10 puls-
es in full-step mode (0.36"/step) and every
20 pulses in half-step mode (0.18"/step).

- DC24v
Use a power supply with a current capacity
that exceeds the value of 'voltage' in the
specification table.

-~

"1 Itis recommended to wait a period of time beforé
inputting the A.W.0 signal to allow the motor oscilla-
tions to end. This time varies with the load inertia, the
load torque and the starting pulse rate. Signal inpul
must be stopped before the mator stops. .

2 Never input a step pulse signal immediately atter switeh
ing the A W.0 signal to "H" level or the motor may [058
synchronism. In general, an interval of 100m sec. (minl-
mumj is required.

=




| Method of Adjustment

@ted output current is set at the factory. When it is necessary to change the current s._ett'ing. follow the procedures described below. |

connecting an ammeter
connect a DC ammeter between the motor and pin (3 of connector CN3 as shown
in the diagram below.

RS RS SRR

.
DC28Y —
i GhD —
5 RUN
8 Potentiometer
§ STOP
! Polentiometer 5-Phase
CSD5807N-P Stepping Motor
CSD5B14N-P Blue
o&—Red———————
il
= IGiee{!rang —
{
+Current-cutback- B
SW - Release
Euro/ CN3
—Current-cutback- O= ["'A‘
Release €] Ci)
2 Black

« After connecting the DC ammeter to the motor. turn on the power. (The excita- Caul
tion status at this point is fixed: power on reset.) 1 Do

« When the power is turned on, the motor enters a 4 phase excitation state, and
+directional current flows to the blue motor lead wire. (Even if 4-5phase excita-
tion has been selected, the motor enters a 4 phase excitation state when the
power is turned on. Adjust the current in this state.)

not input a pulse signal. VIR
2. Set the output-current-off (H.OFF) signal to the H O
level (it is at the H level when open). ‘6 t
3. The current at motor standstill changes when the Py _
RUN current is adjusted. Q
o
0

S - - f‘: L -
. . Adjusting The Motor RUN Current .. Adjusting The Current At Motor
Set Current-cutback-Release (C.D.INH) signal to L level (SW: Standstill
ON) when adjusting the RUN current. Set Current-cutback-Release (C.D.INH) signal at H level (SW:
(1) Adjust the motor RUN current with the RUN potentiometer. It OFF) when adjusting the current while the motor is stopped.
can be adjusted from 0.1 A/phase to 1.4 A/phase. (1) Adjust the current at motor standstil with the STOP poten-
(2) The motor operating current is set for rated current 1.4 tiometer. It can be adjusted
A/phase at the time of shipping, but it can be readjusted CSD5807N-P; 0.1A/phase~0.56A/phase
using the RUN potentiometer. The operating current can be CSD5814N-P: 0.1A/phase—~1.05A/phase

lowered to suppress temperature rise in the motor/driver, or
lower operating current in order to allow a margin for motor

(2) At the time of shipping, the current at motor standstill is set i
torque or to reduce vibration.

for 0.7 A. The STOP potentiometer can be used to readjust
the current at motor standstill to the current value required to
produce enough holding torque.

000 The motor RUN current should be less than the metor rated current.
Rated Holding Torque [oz-in (N-mj] %
Holding Torque _ Current at motor standstill

[oz—in (N-m)] Motor Rated Current (1.4)
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