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5-Phase Stepping Motor and Driver Package

NanoStep. CFKII Series

Offering high performance and simple operation in a
compact size, the 5-phase CFKII Series microstepping
driver and motor package is available in both standard
and high speed versions. The CFKII Series provides
unparalleled resolution and low vibration in an open
loop system, as well as high torque in the high speed
range.

M Features

@ Extensive Motor Selection

Oriental Motor has expanded the selection of its motors,
which are now available in five frame sizes from []0.79 in.
(20 mm) to [13.35 in. (85 mm) with torque ranging from 3.2
0z-in (0.0231 N-m) to 890 oz-in (6.3 N-m). The high-torque
P-type, 0.79 in. (20 mm) square frame motor features our
latest advances in technology providing high torque in a
miniature motor, allowing for quick, easy connection.

® Compact, Highly Functional Board-Level Driver
The microstepping driver electronically divides the basic step
angle of the motor by up to 250 (0.00288°) without the use
of a reduction mechanism or other mechanical element. A
total of 16 different step angles can easily be selected with a
digital switch on the driver. The 24 VDC input driver has an
automatic current cutback function and is capable of
switching between two different step angles using a signal
input. The excitation-timing signal output is convenient for
detecting the mechanical home position. The size of this
compact yet highly functional driver is 2.76 in. (70 mm) [W] X
3.94 in. (100 mm) [D] X 1.42 in. (36 mm) [H].

® Enables Low-Vibration Operation in the
Low-Speed Range

@ High-Speed Versions Available
The high-speed versions provide more accurate positioning
in the high-speed range, thereby reducing acceleration time.

¥ Comparisons of Speed-Torque Characteristics

Power Input: 24 VDG Step Angle: 0.72°/step
Load Inertia: J = 0 0z-in?

12¢
T T T T T T
150 — CFK566HBT: 2.8 A/Phase _|
1.0r / \\ —CFK566BT : 1.4 A/Phase
I ™
=% % 100\ N
= 8 N Pullout Torque
506 g \ \” g
g |E
= = \
0.4 50 \\
\ \\_
02} ~ ——
"
\\
o9 500 1000 1500
Speed [r/min]
6 é 1‘0 (Resolution 1)
0) (50) (100) (Resolution 10)

Pulse Speed [kHz]

A typical 2-phase motor vibrates so much at 400 r/min, that it will start to lose synchronization (misstep). However, a typical 5-
phase motor can go up to 1000 r/min without any significant increase in vibration.
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CFKI Series 5-Phase Microstepping Driver and Motor
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Comparable 2-Phase Microstepping Driver and Motor
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M System Configuration

Mounting Brackets
(Except for CFK5 13T, CFK533[T, CFK535(1T)
(Accessories)

(—Page C-291)

Flexible Couplings
(Accessories)
(-Page C-284)

Driver

CFK I Series

An example of a single-axis system configuration with the EMP40O0 Series controller.

M Product Number Code

Motor cable for CFK5 13T
(Accessories)
(~+Page C-280)

—Page C-254)

24 \VDC
Power
Supply

(Not supplied)

EMP400 Controller
(Sold separately)

1/0 Cable with Terminal Block

(Accessories)
(—Page C-264)

Programmable
Controller

24 \VDC
Power
Supply

(Not supplied)

H: High Speed Type
P: High Torque Type

Motor Case Length
NanoStep Blank: Standard Type
CFKI Series Motor Frame Size 1:0.79 in. sq. (20 mm sq.
3:1.101in. sq. (28 mm sq.
5-Phase

( )
( )
4:1.65in. sq. (42 mm sq.)
6:2.36 in. sq. (60 mm sq.)
9:3.351in. sq. (85 mm sq.)

M Product Line

Shaft Type A: Single Shaft
B: Double Shaft

(Not supplied)

Terminal Connection Type

Maximum Holding Torque

Type Power Supply Voltage. =r=52g (20 mm) | L1110 n. (C128 mm) | CI1.65 in. (342 mm) | C12.36 in. (C160 mm) | C13.35 in. (L385 mm)
High Torque Type (0%22322;\:%) — — — —
46~8.5 0z-in 18.4~34 oz-in 59230 0z-in
Standard Type 24 VDG - (0.033~0.06 N-m) | (0.13~0.24 N-m) (0.42~1.66 N-m) -
) 117~230 oz-in 290~890 oz-in
High-Speed Type - - - (0.83~1.66 N-m) (2.1~6.3 N-m)

Gommonispecinicatons G goimensions G=ii2! B eonnection andlOperation G=114;

Viotersand Driverr Gombinations G416
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High Torque Type
Standard Type

M Specifications

Motor Frame Size: [10.79 in. ((] 20 mm)
Motor Frame Size: [ ]1.10 in. (L] 28 mm)

Model Single Shaft CFK51 3PAT’I‘” CFK533AT CFK535AT
Double Shaft CFK513PBT"' CFK533BT CFK535BT

Maximum Holding Torque 0z-in (N-m) 3.2 (0.0231) 4.6 (0.033) 8.5 (0.06)

Rotor Inertia J 0z-in? (kg-m?) 0.0142 (2.6x107) 0.049 (9x107) 0.098 (18x107)

Rated Current A/phase 0.35 0.75

Basic Step Angle 0.72°

Power Source Input 24VDC=10% 0.6 A \ 24VDC=10% 1A

Excitation Mode Microstep: Basic Step Angle/n** (/step)

Weight Motor Ib. (kg) 0.11 (0.05) \ 0.22 (0.1) \ 0.37 (0.17)
Driver Ib. (kg) 0.44 (0.2)

Dimension No. Mgtor ‘
Driver (6]

How to Read Specifications Table—Page C-9

1 A motor cable with a connector of [2 ft. (0.6 m)] is included with the motor and driver unit of connector type.
=2 Sixteen resolutions are available, where n=1, 2, 2.5, 4, 5, 8, 10, 20, 25, 40, 50, 80, 100, 125, 200 and 250.

[ | Speed e Torque Characteristics Howto Read Speed-Torque Characteristics—Page C-10

CFK513PLIT
Power Input: 24 VDC Current: 0.35 A/phase Step Angle: 0.72°/step
Load Inertia: J. = 0 0z-in?
0.030
4
0.025
T~
0.020 8 ~
T £ \\ Pullout Torque
= k) ™~
2 0.015 5’y
s g N
1.0r = 0.010F 2 e N
= 1 Driver input current SN
S05F 0005 | I
5 1
S ob ol LB
0 1000 2000 3000 4000
Speed [r/min]
0 10 éO 3b (Resolution 1)
0 (100) (200) (300)  (Resolution 10)
Pulse Speed [kHz]
CFK533(1T
Power Input: 24 VDC Current: 0.75 A/Phase Step Angle: 0.72°/step
Load Inertia: Ju= 0 0z-in?
0.05 7
0.04 6 L
L I SN
— ?5fs" Pullout Torque N
3r £0031 % [T
=) S4 N
=2 goozy 53
g 2
a1t 001
1 LA Driver Input Current
I N 11} LT
500 1000 1500 2000 2500 3000 3500 4000 4500
Speed [r/min]
0 0 20 30 (Resoltiont)
(0) (100) (200) (300) (Resolution 10)
Pulse Speed [kHz]
CFK5350C1T
Power Input: 24 VDC Current: 0.75 A/Phase Step Angle: 0.72"/step
Load Inertia: J. = 0 0z-in?
01r 14
0.08 [ 12
_ ?10 T Pullout Torque
3r E0o06t T T
= S8 N
3 8 [T
—_— o 3 s
2 Sovur £
s 4 Fr -
31t 002t || [
2 HHH Driver Input Current
oL ol Gl LT
500 1000 1500 2000 2500 3000 3500 4000 4500
Speed [r/min]
0 1b ' éO ' 50 ' (Resolution 1)
(0) (100) (200) (300) (Resolution 10)

Pulse Speed [kHz]

Note:

eatiires GRI06)

The pulse input circuit responds up to approximately 500 kHz with a pulse duty of 50 %.

SYStEMCOnfguration CH 078 W SPECITCatioNns/Characlefistics R 06!




Standard Type Motor Frame Size: []1.65 in. ((J 42 mm), (] 2.36 in. ((J 60 mm)

M Specifications

Model Single Shaft CFK543AT CFK544AT CFK545AT CFK564AT CFK566AT CFK569AT
Double Shaft CFK543BT CFK544BT CFK545BT CFK564BT CFK566BT CFK569BT
Maximum Holding Torque oz-in (N-m) [ 18.4(0.13) 25 (0.18) 34 (0.24) 59 (0.42) 117 (0.83) 230 (1.66)
Rotor Inertia J oz-in? (kg-m2) | 0.191 (35x107) | 0.3 (54x107) | 0.37 (68x107) | 0.96 (175%107) | 1.53 (280x107) | 3.1 (560x107)
Rated Current A/phase 0.75 1.4
Basic Step Angle 0.72°
Power Source Input 24\VDC+10% 1A 24VDC+10% 2 A
Excitation Mode Microstep: Basic Step Angle/n* (/step)
Weight Motor lb.(kg)| 046(021) | 059(0.27) [ 077(035) | 13(06 | 18(08 [ 29(13)
Driver Ib. (kg) 0.44 (0.2)
Dimension No Motor ‘ 4
) Driver (6]

How to Read Specifications Table—Page C-9

= Sixteen resolutions are available, where n=1, 2, 2.5, 4, 5, 8, 10, 20, 25, 40, 50, 80, 100, 125, 200 and 250.

| Sp&Ed — Torque Characteristics How to Read Speed-Torque Characteristics—Page C-10

CFK543([1T
Power Input: 24 VDG Current: 0.75 A/Phase  Step Angle: 0.727step
Load Inertia: J. = 0 0z-in
0.301
40
025
30
g0.20 r=
=3 8
3 015F o
£ AN ERNN Pullout T
=l Soq0l & ML out Torque
= T~
e 10— Driver Input Current ]
a1 0.05 [ \p\ [ =
/"’/
0 ol oLLE
0 500 1000 1500 2000 2500
Speed [r/min]
l 5 1‘0 1‘5 (Resolution 1)
) (50) (100) (150) (Resolution 10)
Pulse Speed [kHz]
CFK544[T
Power Input: 24 VDC Current: 0.75 A/Phase  Step Angle: 0.72°/step
Load Inertia: J. = 0 0z-in?
0301
40
0.25F
30
—020F =
G e e N
= S \\
3 20151 o'
=4 =3 ~l_ | Pullout Torque
=l Poq0f SN
5 10 T~
§ 1 0.051 [‘]nv r Input Current §§\\
|
L LN
0 0 00 500 1000 1500 2000
Speed [r/min]
0 5 10 15 _(Resoluton 1)
0) (50) (100) (150)(Resolution 10)
Pulse Speed [kHz]
CFK545[T
Power Input: 24 VDG Current: 0.75 A/Phase  Step Angle: 0.727/step
Load Inertia: Ji = 0 0z-in?
0.301
40
025f ‘aN
\\
30
—0.20 — N
€ <
= S N
3 20151 '
= s N Pullout Torque
— o =
<2t To10rF ~
k= [
e 10 Driver [nput Current =]
3 1 0.05F —
|~
N
0 0 00 500 1000 1500
Speed [r/min]
0 5 10 Resoluton 1)
0) (50) (100) Resolution 10)
Pulse Speed [kHz]
Note:

The pulse input circuit responds up to approximately 500 kHz with a pulse duty of 50 %.

GommonispeciiicationsyGEIF i BImMENsions G=iN 2] B Connectionidnd Operation G=if4;

CFK564(1T
Power Input: 24 VDC Current: 1.4 A/Phase  Step Angle: 0.72"/step
Load Inertia: J. = 0 0z-in
08
0.7F 100
0.6
80
5r E05F <
af Fo4p %0
=3l So03 Sy ™
s N Pullout Torque
S2t 02t } ~—
3 20 Driver Input Current ~
1t 01 L f
fs\ ‘
0 0 00 500 1000 1500
Speed [r/min]
6 é 1‘0 (Resolution 1)
0) (50) (100)  (Resolution 10)
Pulse Speed [kHz]
CFK566[1T
Power Input: 24 VDG Current: 1.4 A/Phase  Step Angle: 0.727/step
Load Inertia: J. = 0 0z-in?
121
150
5 10F
L~
4t 08} = ™
E | S100 AN
— | = 5 \
=3 2 06F o
ElE |¢g N Pullout Torque
Sol 24t . Pullout Torqu
° 5 Driver Input Current N~
1 02r LT — — =
ot ol o LN
0 100 200 300 400 500 600 700 800
Speed [r/min]
6 % é é :l 5 ' (Resolution 1)
0 (100 (200 (30)  (40)  (50) (Resolution 10)
Pulse Speed [kHz]
CFK569L1T
Power Input: 24 VDC Current: 1.4 A/Phase  Step Angle: 0.727step
Load Inertia: Ju = 0 0z-in?
251 0
8 20l 300
250
|l €451 €
61 15 Fonol T
= ] )
g4 51.0 t 5150 Pullout Torque
3 100
\
2 05 Driver Input Current —
50 ——=—— -
L fs\
0 0 00 100 200 300 400
Speed [r/min]
0 1 ’ 2 “Resalution 1)
) (10) (20) (Resolution 10)

Pulse Speed [kHz]

Viotergand Driver Gombinations G416
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ngh-Speed Type Motor Frame Size: []2.36 in. (] 60 mm), []3.35 in. (] 85 mm)

M Specifications

Model Single Shaft CFK566HAT CFK569HAT CFK596HAT CFK599HAT CFK5913HAT
Double Shaft CFK566HBT CFK569HBT CFK596HBT CFK599HBT CFK5913HBT

Maximum Holding Torque 0z-in (N-m) 117 (0.83) 230 (1.66) 290 (2.1) 580 (4.1) 890 (6.3)

Rotor Inertia J o0z-in? (kg:-m?) |  1.53 (280x107) 3.1(560x107) 7.7 (1400<107) 14.8 (2700x107) 22 (4000x107)

Rated Current A/phase 2.8

Basic Step Angle 0.72°

Power Source Input 24\VDC+10% 4 A

Excitation Mode Microstep: Basic Step Angle/n* (/step)

Weight Motor Ib. (kg) 1.8(0.8) \ 29(1.3) \ 37(1.7) \ 6.2 (2.8) \ 8.4 (3.8)
Driver Ib. (kg) ‘ 0.48 (0.22)

) ) Motor (5]
Dimension No. Driver %

How to Read Specifications Table—Page C-9

ot
b3

Sixteen resolutions are available, where n=1, 2, 2.5, 4, 5, 8, 10, 20, 25, 40, 50, 80, 100, 125, 200 and 250.

[ | Speed —_ Torque Characteristics Howto Read Speed-Torque Characteristics—Page C-10

CFK566HIT
Power Input: 24 VDC Current: 2.8 A/Phase  Step Angle: 0.72°/step
Load Inertia: Ju= 0 0z-in?
12r
1
1ok 50 /—\_\\
Pullout Torqu
=08f =
= & 100
6r 206 &
3 >
g =3
<4l P o4l 5 Driver nput Curent |\
5 N N
Sab o2t S
© -
fs
0 o 0 500 1000 1500 2000 2500
Speed [r/min]
0 5 10 15 20 (Resclution 1)
0) (50) (100) (150) (200) (Resolution 10)
Pulse Speed [kHz]
CFK569HLT
Power Input: 24 VDC Current: 2.8 A/Phase  Step Angle: 0.727step
Load Inertia: J= 0 0z-in
251 50
300
20F
_ 250 /\ Pullout Torque
Eq51 %
6r 515 S0
=4l E10l B150
Z4p 810 B BN
8 100
S52f 05f I~
< 50 [Driver \nputCurrent\
ENE [
0 o0 500 1000 1500
Speed [r/min]
0 5 ' 70 (Resolution )
) (50) (100)  (Resolution 10)
Pulse Speed [kHz]
CFK596HIT
Power Input: 24 VDC Current: 2.8 A/Phase  Step Angle: 0.727/step
Load Inertia: J= 0 0z-in
3.0p
400
251 /‘
20k 300

Pullout Torque

[=2]
Torque [N-m]
o
Torque [o0z-in]
n
8

=4t =10t
E 100 /] \
é 2 05+ Y |
fs | Drer Input Curent 1
0 ol 0 | [ —
500 1000 1500
Speed [r/min]
6 ‘ é ‘ 1b (Resolut\lon 1)
0 (50) (100)  (Resolution 10)

Pulse Speed [kHz]

CFK599HLIT
Power Input: 24 VDG Current: 2.8 A/Phase  Step Angle: 0.727step
6 Load Inertia: J. = 0 0z-in?
800
5 k
4 _ 600 LN
B = Pullout Torque
= | 8
6 3r e
%’_ S 400 \
Tyt Cat e N
§ 200 b
52 1+ / I |
e Driver Input Current e
0 ol 0 fs [
100 200 300 400 500 600
Speed [r/min]
0 1 2 3 4 5 (Resolution 1)
(0) (10) (20) (30) (40) (50) (Resolution 10)
Pulse Speed [kHz]
CFK5913HLT
Power Input: 24 VDC Current: 2.8 A/Phase  Step Angle: 0.727step
Load Inertia: J. = 0 0z-in?
10 1400
12
gl 1200
1000
6 ;6 r ESOU \ Pullout Torque
=4l B4l E600
SHretre \
8 400
r—Driver Input Current —
0 0 L 0 fs \ \\s
100 200 300
Speed [r/min]
6 1 ' 2 ' (Resolution 1)
) (10) (20) (Resolution 10)

Pulse Speed [kHz]

Note:
The pulse input circuit responds up to approximately 500 kHz with a pulse duty of 50 %.

Features G061 @ System Gonfiguration G107 W SPEGifications/Characteristics C=105]




B Common Specifications

Photocoupler input
Signal Voltage ~ Photocoupler "ON": +4.5~+5V
Input Mode Photocoupler "OFF": 0~+1V (Voltage between terminals)
Pulse, Direction Rotation Input: 20 mA maximum, input resistance 220 Q
All Windings OFF, Step Angle Select Input: 15 mA maximum, input resistance 470Q
Step command pulse signal (CW direction operation command signal in 2-pulse input mode)
Pulse width: 1 s minimum, pulse rise/fall: 2 ws maximum, Pulse duty : Max. 50 %
| Pulse Signal The motor moves one step when the pulse input is switched from photocoupler On to Off.
] Maximum Input Pulse Frequency 500 kHz (When the pulse duty is 50 %)
& Negative logic pulse input.
Ea Rotation direction command signal, Photocoupler "ON": CW; Photocoupler "OFF": CCW
CCW direction operation command signal in 2-pulse input mode N
Rotation Direction Pulse width: 1 ws minimum, pulse rise/fall: 2 ws maximum, Pulse duty : Max. 50 %
Signal The motor moves one step when the pulse input is switched from photocoupler On to Off.
Maximum Input Pulse Frequency 500 kHz (When the pulse duty is 50 %)
. Negative logic pulse input. /
Step Angle Select Signal | Step angle specified by DATA1 when photocoupler is OFF. Step angle specified by DATA2 when photocoupler is ON.
All Windings Off When in the "photocoupler ON" state, the output current to the motor is cut off and the motor’s shaft can be rotated manually. When in the
Signal "photocoupler OFF" state, the operating current is supplied to the motor.
== Output Mode Photocoupler, Open collector output, External usage conditions: 24 VDC maximum, 10 mA maximum.
£ & | Excitation Timing The signal is output each time the excitation sequence returns to the initial stage "0". (Photocoupler: ON)
© @ I gignal e.g. 0.72°/step (resolution 1): Signal output every 10 pulses; or 0.072°/step (resolution 10); Signal output every 100 pulses
Functions Step angle switch, Pulse input mode switch, Current check switch, Automatic current cutback

Cooling Method

Natural ventilation

® The input power current supplied to the driver represents the maximum input value (which varies with pulse speed).

M General Specifications

Motor Driver

Insulation Resistance

100 MQ minimum under normal temperature and humidity, when measured by a 500 VDC
megger between the windings and case.

Dielectric Strength

Sufficient to withstand 1.5 kV (CFK5 13T, CFK53(T: 0.5 kV, CFK54(1T: 1.0 kV), 50 Hz power
applied between the windings and casing for one minute under normal temperature and humidity.

Insulation Class

Class B [266°F (130°C)] Recognized as Class A [221°F (105°C)] by UL and CSA standards. —

Ambient Temperature

Operating

14°F~122°F (—10°C~ +50°C) (nonfreezing) T g O

Environment  Ambient Humidity

85% or less (noncondensing)

Atmosphere

No corrosive gases, dust, water or oil.

Temperature Rise

Temperature rise of the coil measured by the Change Resistance Method is 144°F (80°C) or
less. (at standstill, five phases energized)

Static Angle Error*’'

+3 arc minutes (=0.05°)
[CFK513: =10 arc minutes (+0.17°), CFK53[J: +5 arc minutes (+0.084°)]

Shaft Runout 0.002 inch (0.05 mm) T.I.R.* —
Radial Play** 0.001 inch (0.025 mm) max. [Load torque: 1.12 Ib. (5 N)] —
Axial Play*® 0.003 inch (0.075 mm) max. [Load torque: 2.2 Ib. (10 N)] —
Concentricity 0.003 inch (0.075 mm) T..R.** —

Perpendicularity

0.003 inch (0.075 mm) T.L.R.*" —

=1 This value is for full step with no load (value changes with size of load).

=2 Radial Play: Displacement in shaft position in the radial direction, when a 1.12 Ib. (5 N) load is applied in the vertical direction to the tip of the motor’s shaft.
=3 Axial Play: Displacement in shaft position in the axial direction, when a 2.2 Ib. (10 N) load is applied to the motor’s shaft in the axial direction.

%4 T.I.R. (Total Indicator Reading): Total dial gauge reading when the measured section is rotated one revolution centered on a reference axis.

Note:

® Do not measure insulation resistance or perform the dielectric strength test while the motor and driver are connected.
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M Permissible Overhung Load and Permissible Thrust Load

Unit = Upper values: Ib./Lower values: N

Overhung Load Distance from Shaft End [in. (mm)]
Model Thrust L
ode 0(0) 02 (5) 0.39 (10) 059 (15) 0.79 (20) rust Load
2.7 33
CFK513PT 1 1 — — —
CFK5330T 56 7.6 17 B B
CFK5350T 25 34 52
CFK543C1T 45 5.6 7.6 1.7 o The permissible thrust
CFKSA4TT 20 25 34 2 load [Ib.(N)] shall b
CFK5450T 5 0a t[ .t(h )] fh a cte no
CFK564CT o o ” ) 42 greater than the motor
CFK5660T, CFK566HLTT o o : 1390 o mass.
CFK569LTT, CFK569HTT 5
CFKS96HLTT 58 65 76 87 108
CFKS99HLIT 260 290 340 390 480
CFK5913HT
® Enter the shaft type A or B in the box (CJ) within the model number.
B Dimensions scale 1/4, Unit = inch (mm)
® Motor
© High Torque Type ¢ Standard Type

[1] Motor Frame Size: [10.79 in. ((J 20 mm)

Motor Frame Size: []1.10 in. (CJ 28 mm)

(Scale 1/2) (Scale 1/2)
'§ S °$ oi —
oo | — ; <| — Q
i a5 L2 3
3 @ 15(38)  0.39-00(10-0) 2 § § 079 (120) 3 8
S| ™ I = EHEEICE] i . N < g
E% 03tliw 118600 [0.06015) = o o ; 0.43:0m L1050 g oo .0 ([(28)
NB= I ‘ 75| 2| | 0.630-0.000 (11=1) (15+1) | s| g &
B F o B =& | [16201) 0.394-0.010 | 2=3 0.906:-0.004
0| 2910.276-0.010 0.276-0.010 ¥ HE ) ] 0.394=0.010 (10+0.25) = Sle (23+01)
3|3 =029 [f -F—(ho.zs; = F——-=t— (10202 — S| 8E e
= f \ als 1 g 3
oH-8|3 P <3 =
! N z 2o 3t
M2P0.4,0.1025) / [5 1 & = - S8 4 P
?13? Deep Min. —4 Places |.0.54 §' ISk Dﬁgigﬂoﬁ) s =
S Mo .
_ (138 s 5 Motor Leads 24 inch (600 mm) Length }\]"305(5’%)4[?9% Wi
Model Motor Model :ﬁleéﬂg; DXF <= UL Style 3265, AWG 26 4 Places '
CFK513PLIT | PK513PO] 0.11 (0.05) | B316 .
© Enter the shaft type A or B in the box (CJ) within the model number. Model Motor Model inchL(1mm) inchL(enm) I\’gezﬁg DXF
® Motor cable with connector [2 ft. (0.6 m)] is included with the package. UL -
Style 3265, AWG24. If you are purchasing only a motor for maintenance CFK533(JT | PMM33(JH2 | 1.22 (31) | 1.65 (42) | 0.22(0.1) | B036
purpose, etc., the motor cable with connector will not be supplied. CFK53501T PMM35[1H2 |1.99 (50.5)[2.42 (61.5)[0.37 (0.17)| B037

Applicable Connector

Contact Housing 51065-0500 (MOLEX)

Contact 50212-8100 (MOLEX)
Crimp tool 57176-5000 (MOLEX)
Note:

Connectors are not included.
Use the motor cables with connector (not included).

Motor Frame Size: [] 1.65 in. ((J 42 mm)

L2 .
*0.59+0.04 L1 0.7940m & .
(151) (20=1) = 8 [r-;;n(mmu‘g)
0.591+0010 8|5 77 ST
M5w0z) glg & [P
== %
<8 e &=
P={R=1Ery |1_f| s — o) =1
=3|5I2 008 £ 2 :
QIR () 1S <
e S 2 No.4-40UNC
g Sl 0.177 (4.5) Deep Min.
o 5 Motor Leads 24 inch (600 mm) Length —4 Places
2 UL Style 3265, AWG26
=
k=2

® Enter the shaft type A or B in the box (CJ) within the model number.

= The length of machining on double shaft model is 0.591+0.010 (15+0.25).

Model Motor Model inchL(1mm) inchL(fnm) |va8{33§ DXF
CFK54300T | PK543NCIWA| 1.3 (33) | 1.89 (48) |0.46 (0.21)] B068U
CFK544CTT | PK5AANCIWA| 1.54 (39) | 213 (54) |0.59 (0.27)] B069U
CFK5450TT | PK545NCIWA | 1.85 (47) | 2.44 (62) |0.77 (0.35)| BO70U

® Enter the shaft type A or B in the box ((J) within the model number.

® These dimensions are for double shaft models. For single shaft models, ignore the shaded areas.
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4 Standard Type, High-Speed Type

[4] Motor Frame Size: []2.36 in. ((CJ 60 mm)

L2
0.91-+0.04 L1 0.94+0m4
(23=1) (24+1)
0.28, |0.06
(7) | ](15)
0.787 +0.010
0(72'(7)§_7£5';'u1" (20-+025)
o0z), A
s | 5 £
L R
oo & | 2.2
Plod g Flos
8| -2 8§ T|g
5|3 a7 B2
2= 53
2z

5 Motor Leads 24 inch (600 mm) Length

UL Style 3266, AWG22

¥ High-Speed Type
Motor Frame Size: []3.35 in. ((] 85 mm)

L1

L2

Weight

CJ2.36 (60 Model Motor Model inch (mm) | inch (mm) | Ib. (kg) DXF
1.969-0.014 CFK564(1T PK564NIWA|1.83 (46.5)[2.74 (69.5)| 1.3(0.6) | BO71U
(50+0.35) CFK56601T PK566NCIWA

{}f\ . CFK566HLTT PK566H-NDA2'26 (57.5)3.17 (80.5)| 1.8(0.8) | BO72U

El CFK569C1T PK569NCIWA
{45} 5| S 43 (87) {4.33 (110)| 2.9 (1. B0O7
U/ &3 CFK569HTT | PrssorNia) >0 (87) (433 (110)1 29(1.3) | BO730
o
$ ® Enter the shaft type A or B in the box ([J) within the model number.
$0.177 ($4.5) —4 Holes
$..,0.2950.006
> (7.5+0.15)

E'.,; Shaft Cross
;f,"fl Section A-A'

Qn
o=

L1 L2 Weight
Model Motor Model inch (mm) | inch (mm) | Ib. (kg) DXF
[13.35([185) CFK596HCIT | PK596-NJA | 2.6 (66) |3.94 (100)| 3.7 (1.7) | B155U

- f}é??;")‘"" CFK599HLIT | PK599-NCJIA | 3.78 (96) |5.12 (130)| 6.2 (2.8) | B156U

D§ & — y CFK5913HT | PK5913-NJA|4.96 (126)| 6.3 (160) | 8.4 (3.8) | B157U
| vy

§ =| @© Enter the shaft type A or B in the box () within the model number.

] A HE

2 A rlB
| =~

g kj =

] &

o

=

L2
1.34:0.04 L1 1.46-0.04
0.984-0.010 [(341) (371) | p.984-0.010
(5Ev000) 0.39 0.08 |5e, .
(25+0.25) ) o (25+0.25)
<A A
= A A
N
il | 5
S|~ &=
Bl gt
2= g
0|
2=
5 Motor Leads 24 inch (600 mm) Length
UL Style 3266, AWG22
® Driver

(6] Model: DFC5103T, DFC5107T, DFC5114T

Weight: 0.44 Ib. (0.2

kg)

Model: DFC5128T
Weight: 0.48 Ib. (0.22 kg)

(21 B285U
0.18 (4.5 3.58 (91) 20y
wo $0.138 ($3.5) —2 Holes
5 .
= i
© NS
N .
TiR el
0.43 (10.8)
0.31 (7.81)
0.74 (18.9)
0.76 (19.24) |
2.65 (67.2
1.02 (25.86)
3.94 (100)
0.14 (3.5) 3.66 (93)
of =i
el o Q%Cz, J
~ | = o ] —
: ;g f [Felsssssl[ T 1 Fesssssses %I
0.15 (3.81) 0.1 (2.54)

0.453--0.006
(11.5=015)

.

€= " Shaft Cross
% 53‘ Section A-A
p{
Ql—
|
TT
0.123)
0.38 (9.6)
0.71 (18.1)

$0.256 (6.5) —4 Holes

' ® These dimensions are for double shaft models.

For single shaft models, ignore the shaded areas.

COMMONSPECICAONSHCEIN 'I| WIITIENTSIONS) C-‘I'I2| CONMECHOMANGIOPEratiomEINES WiV otorsana Ve ComInatonsieiN 6

Ad/d SO JdIWN OWd SO i SV SN1d SV Sv uononposu|
Japooug 49poouz Indujoa Induj oy BULEOTTel induj 9y induj 0@

ro€089s cTtodwi 90TlTIN Ad

WS
SI0J0[
SnouoJyauAg

paadg-mo

5011085399y

10101

0
(1)
K]
3
=~}
Q
N
8
(7]

induj oy

<715)) doo1 paso|)

dajso.oly aseyd-g

sabeyoed 1aA1Q @ 10101\

induj 9@
JIeH/lInd aseyd-S

N2
T
>
]

m

o

m
c
=
=
o
.

mnoyum
siojo|y Buiddag aseyd-z

ynm

JaXapu| yum
Januqg

LO7dW3

S19]]041U0D)

Buiddais e
Buisn al0jeg

C-113



@
D
k<)
T
=]
Q
S
S
(7))

C-114

M Connection and Operation

Power supply
terminal block

Input/Output Signal

[1] Current Adjustment Potentiometer

potentiometer

Indicator Potentiometer Name Function
RUN Motor run current For adjusting the motor running current
potentiometer
sTOP Motor stop current | For adjusting the current at the motor

standstill

Function

Select Switches

Indicator Switch Name Function
Pulse input Switch between 1-pulse input mode and
2PN1P . ;
mode switch 2-pulse input mode.
Adjusts the motor's running current.
C.C./OFF DG check switch When running current the motor, always

have this switch set to OFF. The factory
setting is OFF

Indicator Input/Output Terminal No. Signal Name
1
> Pulse Signal (CW Pulse Signal)
3
Input signal 2 Rotation Direction Signal (CCW Pulse Signal)
5 . )
TB3 6 All Windings Off Signal
) 7 T
Output signal 8 Excitation Timing Signal
) 9 .
Input signal 10 Step Angle Select Signal
[4] Resolution Select Switches
Indicator Switch Name Function
DATA1
Step Angle Select | Each switch can be set to the desired
Switch resolution from the 16 resolution levels.
DATA2
Step Angle
Step Angle | Resolution Select Switch
(Common to DATA 1 and DATA 2)
0.72° 1 0
0.36° 2 1
0.288° 2.5 2
0.18° 4 3
0.144° 5 4
0.09° 8 5
0.072° 10 6
0.036° 20 7
0.0288° 25 8
0.018° 40 9
0.0144° 50 A
0.009° 80 B
0.0072° 100 C
0.00576° 125 D
0.0036° 200 E
0.00288° 250 F

o
F

edtlifes CHI06;
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® Connection Diagrams

Driver
1
24 VDC*=10% 1 TB1
2
GND H1
[
1
:[ Lo TB2
2
Red (2) |5
[ 3
H
5-phase stepping motor Green (4) :41
Black (5) ,:5|
Controller Pin numbers in ( )
(NPN-type) are for CFK513 type
Vo (+5 VDG t0 24 VDO) motor connector.
AN Twisted-pair line LY
p 1 220Q
A ee— &
R+ Pulse Signal 2 siv
e C D U U .
Al;” . 220 Q
Rotation N/ \/ |, & = /G=r N
R1 Direction Signal \TT /
57 5 4700
| Al Windings Ea 5
| Rebi® ) e gL
;/ 4|9 470 Q

Step Angle Select
R2 gional

A
Wy

Vo (+5 VDG to 24 VDC)

P Excitation Timing
}"‘“ % Signal 7

Rs

Notes:

Keep the input single voltage Vo between 5 VDC and 24 VVDC.

When Vo is equal to 5 VDG, the external resistances R1 and R2 are not
necessary. When Vo is above 5 VDG, connect R1 and R2 to keep the
current as follows:

Pulse, Rotation Direction: 10 mA to 20 mA max.

All Windings Off, Step Angle Select: 10 mA to 15 mA max.

Keep the output signal voltage Vo between 5 VDC and 24 VDC.

When Vo is equal to 5 VDG, the external resistance R3 is not necessary.
When it is above 5 VDC, connect R3 to keep the current below 10 mA
max.

Use twisted-pair wire of AWG 24 to AWG 22 and 6.6 feet (2 m) or less in
length for the signal line.

Note that as the length of the pulse signal line increases, the maximum
transmission frequency decreases.(—Technical Reference Page F-36)
Suitable wire size for the TB1, TB2 and TB3 terminal block is between
AWG20 and AWG26. Use AWG 22 to AWG 20 for standard type
(DFC5103T, DFC5107T, DFC5114T) and AWG 20 to AWG 18 for high-
speed type (DFC5128T) for power supply lines.

Use spot grounding to ground the driver and external controller.

Signal lines should be kept at least 3.9 inches (10 cm) away from power
lines (power supply lines and motor lines). Do not bind the signal line and
power line together.

If noise generated by the motor lead wire causes a problem, try shielding
the motor lead wires with conductive tape or wire mesh.

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

COmmMoeniSpeEGiiications GEIF N MImMENsIons GEIN 2

GONNEcHionana Operationie=iN4;

¢ Description of Input/Output Signals
Pulse Input and Rotation Direction Input

1-Pulse Input Mode
Pulse Signal
"Pulse" signal is input to the Pulse —terminal. When the
photocoupler state changes from "ON" to "OFF", the
motor rotates one step. The direction of rotation is
determined by the rotation direction signal.
Rotation Direction Input
The "Rotation Direction" signal is input to
D./CCW —terminal. A "photocoupler ON" signal input
commands a clockwise direction rotation. A "photocoupler
OFF" signal input commands a counter-clockwise
direction rotation.

2-Pulse Input Mode
CW Pulse Signal
"Pulse" signal is input to the P/CW—terminal. When the
photocoupler state changes from "ON" to "OFF", the
motor rotates one step in the clockwise direction.
CCW Pulse Signal
"Pulse" signal is input to the D./.CCW —terminal. When the
photocoupler state changes from "ON" to "OFF", the
motor rotates one step in the counterclockwise direction.

All Windings Off (A.W. OFF) Input
When the "All Windings Off" (A.W. OFF) signal is in the
"photocoupler ON" state, the current to the motor is cut off
and motor torque is reduced to zero. The motor output
shaft can then be rotated freely by hand. This signal is
used when moving the motor by external force or the
manual home position.

Step Angle Select (C/S) Input
When the "Step Angle Select" signal is in the
"photocoupler OFF" state, the step angle set by step
resolution select switch DATA1 is selected, and when the
"Step Angle Select" signal is in the "photocoupler ON"
state, the step angle set by step resolution select switch
DATAZ2 is selected. This signal can be used to change the
motor speed or amount of rotation without altering the
input pulses.

Excitation Timing (TIMING) Output

The Excitation Timing signal is output once each time the

excitation sequence returns to step "0" in synchronization

with input pulse. The excitation sequence is designed to

complete one cycle as the motor shaft rotates 7.2°.

0.72°/step (resolution 1):  Signal is output once every
10 pulses.

0.072°/step (resolution 10): Signal is output once every
100 pulses.

Viotergand Driver Gombinations G416
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i
m -
] @ Step Angle Selection
u;:;. With the CFKII Series, the motor speed and step distance Step Angle
= can be changed without changing the input pulse frequency Step Angle | Resolution Select Switch
=) by switching thg step.angle switch. The step angle is set with (Common to DATA 1 and DATA 2)
Q step angle setting switches DATA1 and DATA2. DATA1 and
@ DATAZ2 each have 16 settings from which one step angle =
0.72 1 0
each can be selected. The step angles that can be set are .
shown in the table below. 0.36 2 1
0.288° 2.5 2
DATA1 and DATA2 are set to the scale corresponding to the 0.18° 4 3
step angle selected for each. The step angle is changed with 0.144° 5 4
the step angle select signals. 0.09° 5
Photocoupler "OFF": The step angle set with DATA1 is 0'072: 10 6
selected. 0.036 20 I
] ) 0.0288° 25 8
Photocoupler "ON": The step angle set with DATA2 is 0.018° 40 9
selected. :
0.0144° 50 A
0.009° 80 B
0.0072° 100 C
0.00576° 125 D
0.0036° 200 E
0.00288° 250 F
® Timing Chart
cw
Motor cow
N ‘ *4 75 s Min.
Power Input SI:F | [ |
2-Pulse Input Mode 05sMin.
ow Puise nput signal - Ot~ 1IN~~~ 01
ON iowpsMin| 1 | %3 | 300 ps Min.
COW Pulse Input Signal | |'||'|___'__ [ N1
1-Pulse Input Mode oN —__JousMink] ¥l HOusMn. -
Pusselnput Signal e 10" _____ M 11— 0 _T
Rotation Direction ON |
Input Signal OFF =
All Windings OFF ON -
Input Signal OFF -
300 s Min.
Step Angle Select ON =
Input Signal OFF DATA1 | DATA 2 |

The shaded section indicates that the photocoupler is on.

1 Switching time to change CW, CCW pulse (2-pulse input mode), and switching time to change direction (1-pulse input mode) 10 . sec is shown as a
response time of circuit. The motor may need more time.

2 Depends on load inertia, load torque, and starting frequency.

%3 Never input a step pulse signal immediately after switching the "All Winding Off" signal to the photocoupler off state. The motor may not start.

4 Wait at least 5 seconds before turning on the power.
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M Adjusting the Current
® Adjusting the Motor Current
Use the "RUN" potentiometer to decrease the current and
suppress the temperature rise in the motor/driver, or when
there is sufficient motor torque and you want to suppress
vibration by lowering the current.
Use the "STOP" potentiometer to readjust the current at
motor standstill in relation to the holding-brake force of the
motor.

Factory settings

Running current: Rated current

Current at motor standstill: Approx. 50% of rated current
Follow the procedure below to adjust the motor current.

[1] Connecting an Ammeter

Connect a DC ammeter as illustrated below.

Connect an ammeter between pin (O of TB2 connector and
the motor. Set all driver input signals to the "photocoupler
OFF" state.

5-phase stepping motor 24 VDG
I o _®

21

MOTOR PWR

—

5

SIGNAL

[]

10

DC check switch
(C.C.)

Note:
@ Do not input pulse signals.

GommonispeciiicationsyGEIF i BImMENsions G=iN 2] B Connectionidnd Operation G=if4;

Adjusting the Motor Running Current

To adjust the motor running current, follow the procedure

below:

1. Set the current-checking switch to the "photocoupler ON"
state. Keep other signals in the "photocoupler OFF" state.

2. Turn on the power to the driver.

3. Use the "RUN" potentiometer to adjust the motor's running
current.

4. When the power is turned on, the value measured by the

0
(1)
K]
3
S
Q
N
8
(7]

uononpou|

ammeter represents the total current in two phases >
through the blue motor lead wire. The current for one Bg
phase is equivalent to one-half the ammeter value. > -g‘é
(Example: To set the current to 1.0 A/phase, adjust the z 3
current level until the ammeter reads 2.0 A.) G ;
5. When the running current has been adjusted, set the > g%
current-checking switch back to the "photocoupler OFF" a .g
state. -
Notes: - 5 s
© Be sure to use the motor at the rated current or below. . A 3 g&_‘:"
® Adjusting the running current will also change the current at standstill. = ; g
Adjusting the Current at Motor Standstill § H
To adjust the current at motor standstill, follow the procedure : §
below: ok
1. Set the current-checking switch to the "photocoupler OFF" 2’ N g;; @
state. Keep other signals in the "photocoupler OFF" state. ;_’ﬁ
2. Turn on the power to the driver. - & £
3. Use the "STOP" potentiometer to adjust the motor's H Ef.
running current. -
4. When the power is turned on, the value measured by the § g
ammeter represents the total current in two phases ~ 2

through the blue motor lead wire. The current for one
phase is equivalent to one-half the ammeter value.
(Example: To set the current to 1.0 A/phase, adjust the

N2
T
>
]

m

o

m
c
=
=
o
.

ASD

(=]
o
=
T
=
current level until the ammeter reads 2.0 A.) 3 ms %
0=
Maximum 3 8¢
Holding Torque X Current at Standstill [A] i ”g
Holding Torque  [0z-in (N-m)] - Sed
; = s =
[oz-in (N-m)] Motor rated current [A] X 85¢g
I
Notes: S =
® Always set the running current first, turn off the driver power and turn it back N = =
on, and then set the current at standstill. Setting the running current after 8 §<_<|;
current at standstill may change the current setting at standstill. @ =
® Setting the current at motor standstill too low may affect the starting of the EE
motor or the position-holding action. 3T o
Qo 8
o= 3
@ S
@ o
8 @
(%]
e
-‘<nl_
¢ EE2

5011085399y

10j0)§
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M List of Motor and Driver Combinations

@
D
K]
=
3
Q
S
S
»

Type Model Motor Model Driver Model

High Torque CFK513PLT PK513P] DFC5103T
CFK533[1T PMM33[H2
CFK535[1T PMM35H2
CFK543[1T PK543NCIWA DFC5107T
CFK544[T PK544NCIWA

Standard
CFK545(T PK545NCIWA
CFK5641T PK564NCIWA
CFK566[1T PK566NCIWA DFC5114T
CFK569C1T PK569NCIWA
CFK566HCIT PK566H-NCJA
CFK569HLIT PK569H-NCJA

High Speed CFK596HLIT PK596-NCIA DFC5128T
CFK599HIT PK599-NCIA
CFK5913HCT PK5913-NCJA

® Enter the shaft type A or B in the box ((J) within the model number.
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