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Operation Manual 
5-phase Step Motor/Driver Package 

NanoStep Series 

UFK 
Thank you for purchasing this product. 
Please read this instruction manual carefully 
before using your package. 
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Package Information 

Unit Number Motor Number Driver Number 

UFK543A(B)A PK543A(B) UA 

UFK544A(B)A PK544A(B) UA DFU1507A 

UFK545A(B)A PK545A(B)UA 

UFK564A(B)A PK564A(B) UA 

UFK566A(B)A PK566A(B) UA DFU1514A 

UFK569A(B)A PK569A(B) UA 

II Part Number Information 

UFK569AA 
T T._ ___ _____ USA Version 

c__ _ ______ A: Single Shaft 

8: Double Shaft 
c__ ___ __ Motor Case Length 

c__ _____ Installing Base 
4: 1.65" 

'----- 5-phase 6: 2.36" 
..______ Fine Step Series 

AC input type 

Driver mounting brackets are provided with product. 

A type (2 pcs.) B type (2 pcs.) 

-
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4t Important Information to Know Before Using the Unit 

-

(1) Heating 
The motor and driver may produce high heat under certain 
conditions. The motor temperature should not exceed 
212°F (100°C} when measured at the outer housing of the 
motor installed to the equipment. 

(2) Motor/driver combination 
Use only the motor and driver combinations listed in this 
manual. 

Preset Driver Settings 

(3) Handling the motor 
Do not attempt to take the motor apart or loosen any 
of the motor's assembly screws. Disassembling the unit 
will result in a significant reduction in performance and 
prevent the unit from functioning properly. 

To help users set-up the UFK Series, the output current of the driver is preset at the factory to the rated value of the motor. 
The driver is preset to the following modes. 

Function Switch 

Automatic Current Down (ACD/OFF) 
Set to ACD mode to decrease the output current to the 
motor when it is at rest resulting in lower heat generation 
& lower torque. 

Auto Heat Off (AHO/OFF) 
Set to AHO mode to cut the current to the motor if 
the driver overheats. 

Pulse Input Mode (2P/1 P) 
Set to desired position. 
1 P: 1 pulse mode (STEP and Direction input) 
2P: 2 pulse mode (CW and CCW input) 

Overheat Output Logic (SNO/SNC) 
Set to SNO so that photocopier turns ON 
(level L) when the overheat signal is output. 

Self Test (NORM(TEST) 
Set to NORM for normal operation. 

Step Angle Switch 

Step Angle Setting Switch (RS1, RS2) 
Set to O sets the motor's standard step angle 
RS1 ... (0) 
RS2 ... (0) 

Current Adjust Dial 

;''~:,·,t.J 9t " ,.• · 
·. 2 ·\;1, cw· 

;_ ,.., .. •• 
l_ •3:~Y, ccw i 4 s'.i t ti.OFF 

f 5 f- ' TIMING 

t ·· 6 1 • • t O.H. 

~ 

Motor Operation Current (RUN) 
Set to F which outputs the rated current of the motor. 

Motor Stop Current {STOP) 
Set to 7 which outputs about half the current value set by 
the RUN switch. 

3 
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Driver Functions 

~ - -

0 - -

0 --
0 - -

f) --

(;) -­

@--

-- ® 

-- (I) 

O Pulse signal input terminal I p.6 J 

This is for the step input signal. 

€)Direction signal input terminal ~ 
This is for the rotation direction input, commanding the CW 
direction when the level is "L", and commanding the CCW 
direction when the level is "H". 

~All windings off signal input terminal Ce!] 
This removes the current to the motor. With this input signal, the 
current to the motor is removed and the motor shaft can be 
rotated easily by an external force. 

0RS1/2 - Resolution select switching input terminal[E2] 
With the "H" level input to the RS1/2 terminal, select the 
step angle set by the RS1 rotary switch. With a "L" level input, 
select the step angle set by the RS2 rotary switch. Do not 
change the resolution select level until the motor is at rest. 

0 Excitation timing signal output terminal ~ 
This signal indicates that the excitation (i.e., the winding 
through which electric current is flowing) of the motor is in 
the initial setting determined by the driver. 
Full step: 1 output occurs per 10-pulse input. 

00verheat signal output terminal Ce]] 
This signal is output and the motor is stopped when the internal 
temperature of the driver rises abnormally. (This function can be 
cancelled by the auto heat off switch.) 

f) Motor connection terminals [:e}] 
These are the output terminals for the motor. The colors of the 
motor leads must match the colors of the terminal. 

C) Frame ground terminal [e}] 
This terminal is connected to the driver. Make a one-point 
ground to the FG terminal on the controller. Also, connect the 
shield wire when a shielded cable is used. 

0 Power source connection terminal [e]J 
This terminal is connected to the single phase 110/115V AC 
± 15% 50/60Hz power source. 

® Motor operating current adjustment dial[£!) 
This dial adjusts the running current of the motor. 

(D Motor stop current adjusting dial [eI] 
This dial adjusts the motor's resting current. 

Setting the Step Angles (Resolution) 
@ © Use these rotary switches to set the desired resolution 
from the 16 resolution levels available. 
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Hook-Up Diagram 

User Controller 
H Vo1 exceeds SV, conneel 

Vo, External Res,mnce R rs so 
as to maintain the Input current 
al 20mA or less. 

Pulse Input 

R1 

Oirecilon lnpul 

RI 

AJI Windings OFF 
Input 

Driver 

330 
..... •~ ·-. 
.. .... -·· 

l-----+--
-20mA Max. 

330 ,.. ~-~·-.. 
•,._ ...... .. I---_..__, 

-20mA Max 
220 

..... ~ .. 
: .. ~-- ) 

1----------' 
Rt -20mAMax 

, -- .. , 220 

+5V 

GNO 

Single Phase 

115VAC015% 
60Hz 

Revolution Selec: 

Rt 

Overheal Output 

Use AWG I 6(0 75mm'I or more wrre !or lhe 
oround,n9 line and keep ~ as Sho11 as oossible. 

Precautions for Wiring 

= (::\[ 
- 20mAMax. 

1. Use 40" (1 m) or less twisted-paired wire for the 
signal lines. 

2. Use AWG 20 (0.5mm2
) or larger wire for the 

motor leads and power source line, and use 
AWG 18 (0. 75mm2

) or larger for the grounding line. 

3. Make a one-point grounding for the driver and 
external controller. 

Terminal Information 

• PLS - Pulse Signal Input Terminal 
This is the pulse input terminal. 

• CW/CCW - Direction Terminal 
This controls the rotation direction input. 
At "L" the rotation is clockwise (CW) and at 
"H" the rotation is counter-clockwise (CCW). 

• A.W. OFF -All Windings Off Terminal 
This signal cuts off the current to the motor. 
With A.W. OFF, the excitation of the motor windings 
is released and the motor shaft can be rotated by 
an external force. 

• RS1/2 - Resolution Select Switching 
Input Terminal 
With the "H" level input to the RS1 /2 terminal, 
select the step angle set by the RS1 rotary switch . 
With a "L" level input, select the step angle set by 
the RS2 rotary switch. Do not change the resolution 
select level until the motor is at rest. 

• TIM - Excitation Timing Signal Output Terminal 
This signal indicates that the excitation (the winding 
through which electric current is flowing) of the motor 
is in the initial state and will pulse every 7.2° regard­
less of the driver's selected resolution. 

• Overheat Signal Output Terminal 
This signal is output to stop the motor when the 
internal temperature of the driver rises abnormally. 

(This function can be released by the all windings 
off switch.) 

S•phase Step Motor 
PK560A(B)UA 
PK590A(B)UA 

4. Be sure that the signal lines are 11 .8" (30cm) 
or more from the power lines (power source 
line/motor line). Be sure not to have the signal 
lines and power lines placed in the same conduit 
or bundled together. 

5. When using the crimped terminal for connecting 
to the driver, use the blade type terminal. 

Be sure to use the open collector transistor (sink 
type) for the signal output section of the controller. 

5 
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Hook-Up Diagram 

Power Source for the Driver 

1. Use single-phase 115V AC, 60Hz for the 
power source voltage. 

2. The power source input current requirements are: 
OFU1507 type: 0.8A Max. 
OFU1514 type: 1.1 A Max. 

Be sure that the power source meets the minimum 
required current specification. The value of the 
power source input current indicates the maximum 
input current value for the driver when a load is 
applied to the motor. 

Note: 
Insufficient power capacity decreases the 
motor's output torque and may possibly cause 
the following effects: 

1. The motor does not rotate normally in 
high-speed operation due to insufficient torque. 

2. The start and the stop time of the motor 
is delayed. 

Frame Ground (FG) Terminal Information 
Be sure to make a one-point grounding between 
the driver's (FG) terminal and the ex1ernal con­
troller's (pulse oscillator) FG terminal to prevent 
incorrect operation due to ex1ernal noise. 

• Use wire that is at least AWG 18, (0. 75mm2
) 

thick or larger for the ground line. Keep the 
length as short as possible. 

• If noise generated by the motor cable becomes 
a problem, shield the cable with conductive tape 
or wire mesh. Connect the shielded wire to the 
driver's FG terminal to ground the shielded wire. 

Indicator Lamp for Power Source 
When turning the power source ON make sure that 
the signal, motor and power source lines are proper­
ly connected and the self-test function switch is set 
to NORM (normal). 

• POWER: lights when the power is turned on. 
• TIMING: Lights when the excitation sequence 

of the motor is reset to Step (0), the initial state 
when the power is turned on. 

Precaution: 
Re-starting: Be sure to wait at least five seconds 
or more when turning ON the power source to the 
driver after turning it OFF. If the power is turned 
ON immediately after being turned OFF, the timing 
lamp does not light up and the excitation sequence 
of the motor is not reset to Step (0). 

Pulse Generalor. 
Con1rolier. elc. 

Keep lhe lenglh 
/ as short as 

.A""=~• poss,ble 

FGV 

! 
Melal Plale 

8 
0 @ 
8 @ 
@[] 
@ ~ 

~ 
[] 

r-----------------------7 

I Caution: J 

I Before turning the power ON to start the motor, I 
I make sure that the self-test function switch is set I 
I to NORM (normal). If the driver is energized with I 
J the switch set to "TEST," the motor immediately : 

1 
starts to rotate creating a dangerous cond ition. 

1 
L-----------------------J 

-
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~ How to Use Input/Output Signals 

1. Pulse Input 

DrNet 

330 0 

Con1,o11e, 

OpCf'IC0l:etlet 
0"1p,J1 

~c .· :.-i· :C 
+-20mAMa.c. 

3300 

+- 20'nAMax. 

The exiernal resistance is not needed when Vo is SV When the voltage 
exceeds sv, connect the exiernal resistance R to keep input current at 
20mA or less. 

• Input c ircuit and sample connection 

1. 1-pulse input mode 
Pulse input-the motor operates one step at the trailing edge of 
the pulse when the negative logic pulse is input to the terminal. 
The direction of rotation is as follows: Direction of rotation input 
"L" (with the photocoupler ON) input indicates CW rotation and 
"H" (with the photocoupler OFF) indicates CCW rotation. 

2. 2-pulse Input mode 
CW pulse input-the motor operates one step CW direction at 
the trailing edge of the pulse when the negative logic pulse is 
input to the PULSE terminal. (Not labeled on driver). 
CCW pulse input-the motor operates one step CCW direction 
at the trailing edge of the pulse when the negative logic pulse is 
input to the CW/CCW terminal. (Not labeled on driver). 

II Pulse Signal Characteristics 
Input Pulse Characteristics 

,/)J'_ ... . 

.- 1 
PJl1<i..,,•:~ 

·l., ""-• 
·-11t_ .. ,;,...,11.,.,,_ ... !,f - ... ,. oflf -
,.. .. ,_,.,.., .. ,.. , ,,.,:,,,.,.. . ... .. , ,~• • "'.II' 

Shaded area indicates the ra!l,atlon ol lhe ph0tocoupIe1 doo!le Tne moIor 
star1s at the Irail1ng edge. shown by the arrow 

Pulse Signal Characteristics 
1. Keep the pulse voltage at 4 to 5V for "H" 

and at Oto 0.SV for "L" 
2. Input pulses for a pulse width is 1µ sec. or more, the rise/drop 

time is 2µ sec. or less and pulse duty is 50% or less. 
3, 1 Oµ sec. or more is the standard interval time for switching 

from CW to CCW. Note that the interval time greatly varies 
according to the motor and load inertia moment. 

Pulse Signal Input Precautions 
1. Be sure to set the "H" level when the pulse signal is at rest 

Setting to the "L" level will not activate the automatic current 
down function. 

• 1-pulse Input Mode 
1. Be sure to switch the direction of rotation with the pulse 

signal at rest at the "H" level. 
• 2-pulse Input Mode 
1 . Do not input CW pulses and CCW pulses at the same time 
2. When the CW pulse signal or CCW pulse signal is at the 

"L" level, the input of pulses to the other will not rotate 
the motor normally. 

12. A.W. Off (All Windings Off) Input 

Controller 
Open Collec1er 
OulpUI 

The exiernal resistance is not needed for Vo = SV. When the voltage 
exceeds SV, connect the external resistance R to keep input current at 
20mA or less. 

1. If the A.W. OFF signal is at the "L" level (with the photocoupler 
ON), the current does not flow through the motor and the 
motor shaft can be turned manually. This function can be 
used when the motor shaft needs external rotation or manual 
positioning. Be sure to set to the "H" level when operating the 
motor. For regular use, no connections are necessary. 
The holding torque can be set in proportion to the motor 
stop current set by the STOP dial. 

2. Turning the A.W. OFF signal OFF does not change the 
excitation sequence {phase) of the motor. When the motor 
shaft is turned manually with A.W. OFF input, the shaft may 
turn ± 3.6° from the shaft position when A.W. OFF is released. 

• Manual Detection of the Home Position 
When the home position is set manually, determine the 
position after the A.W. OFF signal is input, then release 
the A.W. OFF signal. 

AWOFF H 

L 
OFF Q<F 

7 
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R/S (Step Angle Switching) Input 

El Input ci rcuit and sample connection 

Controller 

Open Collector 
Output 

Toe external resistance Is not needed when Vo is SV. When the voltage 
exceeds 5V. connect the external resistance R to keep input current at 
20mA or less. 

You may preselect two resolutions from 16 available 
resolutions with the Step Angle Setting Switches RS1 
and RS2. Your controller can select from one of these 
settings with the R/S input. This function is useful if 
low speed (high resolution) is needed as well as high 
speed (low resolution) for increased throughput. 

Step Angle Setting Switch RS1 

RS1 

Step Ang le Setting Switch RS2 

RS2 

Precautions 

(1) Be sure to change step angle setting inputs 
only when the pulse signals are at rest. 
Switching while moving may cause 
a positional error of the motor. 

Example: Changing the step angle from 0.072° to 0.72°. 

R/S H 
RSI RS2 

PULSE 
10 PULSE 1 P\JLSE 

~ ~ 
MOTOR 11 11 111 I II I I 

0 0 72' 0 72' l ,44• 

0.072'/STEP •I• 
0072'/STEP 

Step Angle Settings 
Resolution Select Switch Resoluhon Step Angle Step Divide RS I I RS2 (Steps/Rev) 

0 500 0.72° 111 
1 1.000 0.26° 1/2 
2 1.250 0.200° 1/2.5 
3 2.000 o 10° 1/4 
4 2.500 0.144° 1/5 
5 4,000 0.09° 1/8 
6 5.000 0 .072° 1/10 
7 10,000 0.036° 1120 
8 12,500 0.0200• 1/25 
9 20.000 0.010° 1/40 
A 25000 0.0144° 1/50 
B 40,000 0.009° 1/80 
C 50.000 0.0072' 1/100 
D 62,500 0 00576° 1/125 
E )00,000 0 .0036° 1/200 
F 125.000 0.0028° j 1/250 

(2) There is no positional error if the step angle 
setting is changed with the motor at rest. 

-
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- Using the Current Adjustment Switch 

-

[ 4. Timing (Excitation Timing) Output 

IEI Output circuit and sample connection 

Con1r0Uer v, 
OrNer 

~ · ·····, A 

~.':'.-. . .._ . . _·. -0-·Wv-+--, 

Keep voltage between SV and 24V and current at 
1 0mA or less. 

1. The excitation timing signal indicates that the 
excitation of the motor is in the initial state 
(STEP). Use this signal to detect the home 
position accurately by matching the mechanical 
home position of the device and the excitation 
home position (STEP 0) of the motor. 

2. The signal is output once each time the excitation 
sequence returns to (STEP) in synchronization 
with input pulses. The excitation sequence is 
designed to make one rotation as the motor shaft 
travels 7.2°. Output is as follows: 
0.72°/step: 1 output per 10 pulses 
.072°/step: 1 output per 100 pulses 

The timing lamp on the front panel lights up 
during output. 

- 1 23456789;01112 12 
PULS£~ 

cw,cciv------~ ' 

1s1:>1 0 I 1 J • 5 6 1 a 9 0 I 2 I O 

When used as indicated in the sample connection. 
lhe level becomes "L" al STEP 0. 

Notes: 

1. When the power is turned ON, the excitation 
sequence is reset to STEP 0 and the timing 
lamp light up. 

2. The timing lamp flashes quickly while the 
motor runs appearing continuously lit. 

[ s. O.HEAT (Overheat) Output 

• Output circuit and sample connection 

1. The 0. HEAT signal is output to protect the 
driver against burnout when the internal 
temperature of the driver rises abnormally 
high due to high ambient temperature. 
The O.HEAT lamp on the front panel lights 
up when output. 

2. When used as shown in the sample connection 
with the over heat output logic switch set 
to SNO, the level becomes "L" upon the output 
of the overheat signal. Switch to SNC to set to 
the "H" level. 

3. If the AHO (Auto Heat Off) function is set, 
the output current to the motor drops to zero 
and the motor stops automatically. 

4. When the overheat signal is output, check the 
operating conditions (ambient temperature, 
driver settings) and cool the driver. 

5. The overheat signal automatically releases as 
the internal temperature of the driver drops. 
The O.HEAT signal returns to the "H" level 
and the O.HEAT indicator turns off. 

Please be aware that the above return/release 
cannot be controlled by external signals or by 
restarting the system. 

9 
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Using the Current Adjustment Switch 

• Motor Running Current 

1. Use the motor operating current adjustment 
switch (RUN). The available range is from 
0.2Nphase to 0.75Nphase 
(0.38Nphase to 1.4Nphase). 

2. The current is set at 0.75Nphase (1.4Nphase) 
0.75Nphase (DFU1507A), the rated current 
for the motor when shipped. When the operating 
current is reduced to lower the temperature rise of 
the motor/driver or to reduce vibration, the RUN 
switch readjusts the current. The table below 
shows operating current values corresponding to 
the RUN switch scale. 

Running Current Value (Approximate Values) 
Corresponding to the RUN Switch Scale 

(AUN] Running Current (A / phase) 

Dial Seale OFU1507A OFU1514A 

0 0 .2 0.38 

1 0.21 0.4 

2 0.25 0.47 

3 0.26 0.54 

4 0.33 0.61 

5 0.37 0.68 

6 0.4 0.75 

7 0.44 0.82 

8 0.48 0.9 

9 0.52 0.97 

A 0.56 1.04 

B 0 .6 1.11 

C 0.63 1.18 

D 0.67 1.25 

E 0.71 1.32 

F 0.75 1.4 

• Motor Stop Current 
(Automatic Current Down) 

1. Use the motor stop current dial (STOP). 
The available range is 17 to 100% of the 
set run current. 

2. The current is set to 56% when shipped. 
The STOP dial can be used to readjust the motor 
stop current to control the motor holding power. 
The table below shows the stop current decrease 
ratio corresponding to the STOP dial scale. 

Stop Current Decrease Ratio (Approximate Values) ~ 
Corresponding to the STOP Dial Scale 1.-:J 

(STOP) % of RUN Current 

Ola! Scale DFU1507A OFUIS14A 

0 17 17 

1 22 22 
2 28 28 

3 34 34 
4 39 39 

5 45 45 

6 50 50 

7 56 56 

8 61 61 

9 67 67 

A 73 73 

B 78 78 

C 84 84 

D 89 89 

E 95 95 

F 100 100 

e 
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e Using the Function Switches 

-

The following function switches and current adjustment dials 
are used to change the factory-set driver settings. 

Auto Current Down 
In this mode, the motor output current 
automatically decreases 0.1 seconds 
after the pulses stop to prevent the 
motor and driver from overheating. 
(See "motor stop current adjustment" 
for the current drop ratio) . Set this 
switch to ACD for regular use or 
OFF to defeat. 

• Auto Heat Off 
~ This setting automatically cuts off 

AHO 2 Off the mow output cuneot to slop the 
motor when the driver overheats. 
If the motor cannot be stopped 
automatically when it is overheating, 
set the switch to OFF. Be sure to stop 
the motor promptly when the overheat 
signal is output. When the overheat 
signal is output, turn the power source 
to the driver OFF. Check the operating 
conditions and cool the driver 
immediately. 

Major Causes for Overheating 

1. The driver is installed in an enclosed place and heat 
radiation is insufficient or the internal temperature 
of the driver is rising due to high ambient temperatures. 

STOP Current Adjust Dial 

-a---- Auto Current Down 
:H-- -- Auto Heat Off 

1--- -- Pulse Input Mode 

Overheat Output Logic 
Sell Test 

• Pulse Input Modes 
The driver is designed to be 
compatible with the following two 
pulse modes. 

1. Two-pulse: turn the pulse input switch 
to 2P and the motor moves in 
response to CW and CCW pulses. 

2. One-pulse: turn the pulse input switch 
to 1 P and the motor moves in 
response to the pulse signal and 
rotation direction signal. 

• Overheat Output Logic 

i 
Set this switch to SNO to turn the 

ca. photocoupler ON when the overheat 
ca. signal is output. This position turns the 

SNO :E SNC photocoupler OFF in normal operation. 

Set this switch to SNC to turn the 
photocoupler OFF when the overheat 
signals output. This position turns the 
photocoupler ON in normal operation. 

When the overheat signal is output, 
check the operating conditions 
(ambient temperature, driver settings) 
and cool the driver. 

2. The driver is used continuously at a pulse rate 
which makes the input current to the driver high. 
The input current to the driver greatly varies according 
to the size of the motor and pulse rates. 

11 
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Using the Function Switches 

• Self-test Function 
The self-test function uses the timer in the driver to 
check the driver, stepping motor and connections. 

NOJ~ITEST 

• Pre-test Function 
This function energizes the driver after it is 
connected to the motor. Do not connect anything 
to the input/output lines. 

• Using the Self-test Function 
Set the self-test switch from NORM to TEST. 
If the motor turns CW at approximately 3pps 
immediately after setting to TEST, the driver, 
motor and connections are normal. The motor will 
continue to rotate as long as the switch is set to 
TEST. If the motor rotation is irregular or CCW, 
turn the power OFF immediately and check the 
motor's connections. 

When using the self-test function, be sure to check 
the timing lamp. If the step angle switch is at: 
0.72%/step, the timing lamp lights up once every 
10 steps. At 0.36°/step, the timing lamp lights up 
once every 20 steps. 

• Finishing the Self-Test Function 
Remove power to the unit and move the self-test 
switch back to NORM when the test is finished. The 
motor stops and the operation returns to normal. 

~ 

NORM CIIIII TEST 

__) 
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e Installing The Motor 

-

(1) Precautions for Installation (applies to both motor and driver) 

1 Attach the motor securely to a metal plate with good thermal conductivity, such as iron and aluminum. 
2 Avoid places with dust/oil mist, conductive salt, conductive powder or corrosive gas. 
3 Avoid places where excessive vibration/shock may come into contact with the driver. 
4 Be sure to keep a space of .98" (25mm) or more between the driver and other equipment/structures. 
5 High frequency noise sources (high voltage cable, high voltage equipment, power equipment, etc.) 

near the driver may cause induction noise to enter input circuits, power source circuits, etc., 
creating erratic operation. Install the unit, including the power source lines and inpuVoutput signals lines, 
as tar from noise sources as possible. It there is a possibility of interference by a noise source, check the 
wiring and take appropriate steps tor preventing noise. 

6 The driver cooling method is convection. Install in a well-ventilated location. 
7 Use the unit at an ambient temperature between 32°F to 140°F (0°C to 40°C). 
8 Keep conductive pieces (chips, pins, etc.) out of the driver. 

(2) Installing the Motor 

When installing the motor, refer to the following dimensions of the motor mounting holes below. 

UFK540A(B) 

Moun11ng Plate 

Panel Cutout lor Motor Mounting 
(Unrt inch) 

B 

., 

Mounting Plate Thickness 

UFK543A(B)A type .08·· Min. 

UFK544A(B)A type .12" Min. 

UFK545A(B)A type .16" Min. 

UFK560A(B)A type .20" - .40" 

C Dia.• 4 Holes 

34 O,a M,n 

Shall Hole 

A D,a. 

Spot F acir:g or 
Through Hole 

A 

.8674 Dia. 

.8662 Dia . 

. 8674 Dia. 

. 8662 Dia. 

.8674 Dia. 

.8662 Dia. 

1.4189 Dia. 
1.4173 Dia. 

UFK560A(B) 

Moun1rn9 Pla1e 

B C 

1.22 ± .004 .14 Dia. 

1.22 :t .004 .14 Dia . 

1.22 ± .004 .14 Dia. 

1.97± .014 .18 Dia. 

D 

1.72 :t .008 

1.72 ± .008 

1.72 ± .008 

2.78 :t .012 

13 
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Installing The Driver 

m Dimensions of the Driver Mounting Holes Unit = inch (mm} 

· Using the A type mounting plate 

Installing the Driver 

I Sli >O), 

lo 19t2oi 

I I r;:=· -- -~ 
l I · · . ' 

or eQu1va1cn1 inch s,.::e 
thread l iole . 4 places 

The driver by design radiates heat during operation. 
Use the driver in an upright position as shown. Use the 
mounting part labeled ''A" for attaching the driver perpen· 
dicular to the device. Use the mounting part labeled "B" 
for attaching the driver parallel to the bottom of the device. 
Fasten the driver securely to a .08" (2mm) or more thick 
metal surface such as iron or aluminum with good 
thermal conductivity. When attaching the driver without 
the mounting parts provided, make sure that the length 
of the screws is not more than .16" (4mm) long. 

Multi-Axis Operation 
When using stepping motors on a multi•axis basis, leave 
at least .79" (20mm) or more between each driver and at 
least .98" (25mm) between the driver and other equipment 
to prevent the ambient temperature from rising too high 
due to other drivers. If the ambient temperature exceeds 
122°F (50°C), cool the driver w ith a fan. 

• Using the B type mounting plate 

'i?lR-, !--··· 4·72'.120) ··i 
~ ~1 i . 
-..12___~ .• .•••••.•• ~ 

~14 Tnre;d·,;~,~7--

5 51(1 40) 

{'r equ 1,1J;en1 •ncn s,zc 
lhle,10 Mlt't • J Ol:H",..~ 

Installation Conditions 
Use the driver in a location with these conditions: 
1. Indoors 
2. Ambient temperature: 50°F to 122°F 

(0°C to 50°C) 
3. Ambient humidity: 85~0 or less, non•condensing 
4. Avoid contact with corrosive gas and dust 
5. Avoid contact with water and oil 
6. If the driver is located in an enclosed place 

such as a control panel or near a heating unit , 
be sure to install ventilation holes to reduce the 
temperature rise of the driver. 

7. If there is a strong electrical noise source 
(high.frequency welding machine, large 
electromagnetic switch, etc.) near the driver, 
use noise filters or rewire to minimize the 
effects from noise. 

8, Keep conductive particles such as, burrs, 
pins and pieces of wire out of the driver. 
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9 Specifications 

Single Shatt UFK543AA UFK544AA UFKS4SAA UFKS64AA UFK566AA UFK569AA 
Unit Model 

Double Shatt UFKS43BA UFKS44BA UFK54SBA UFKS64BA UFK566BA UFK569BA 

Holding Torque© oz-in (kgcm) 18.1 (1.3) 25.0 (1 8) 33 3 (2.4) 58.3 (4.2) 115 (8.3) 231 (16.6) 

a: Rotor lner11a oz-In' (gem') 0.19 (35) 0.30 (54) 0.37 (68) 096(175) 1.53 (280) 3 06 (560) 

Rated Current 0.75 A/ phase 1 4 A/ phase 
0 Step Angle (Full) 0.72* 

I- 1nsu1a11on Class Class B [266·F (130·C)] 

0 Insulation Resistance 
1 OOM Q or more under normal ambient temperature and humidity when 1he megger reading 
between the windings and lhe frame is SOOV DC 

::E 

Dielectric Sireng1h 
Under normal ambienl temperature and humidity, suffic,ent to withstand I.OkV at 60Hz apphed 
between lhe wond,ngs and the frame lor one minu1e following a period of continuous operation. 

Power Consump1ion 100/1t5V AC 50/60Hz 100/1 1 SV AC 50/60Hz 

Output Curren! 0. 17 - 0.75 A / phase o 11 - 1 4 A /phase 

Exci1at1on mode· Microstep 

• Input Signal C1rcul1 
Photocoupler Input (optically isolated), Input Impedance: 220 0, Input Current 20mA max. 
H : 4 - SV L : 0 - O.SV (RS, AW OFF Input impedance: 220 0) 

Step Command Input 
• Pulse lnpu1 Pulse width: 1 µ sec. minimum, Pulse nse/pulse tan ume 2 µ sec. maximum 

pulse osing edge (Negative logic pulse input) 
Motor moves at 

"' ~ Dtrectional Input C 
0, 

• Direction-of-Rotation Input Pulse width: 1 µ sec. minimum, Pulse rise/pulse fall time 2 µ sec. maximum Motor moves at (ii 

:5 pulse rising edge (Negative logic pulse input) 
0. .s At Level H". a step angle will be selected between 0.12• and o 00288° as preset by Step Angle 

• Resoluhon select Setting Sw1lch RS1. - onpul (RS 1/2) At Level "L". a step angle will be selected between O 72' and O 00288• as preset by Step Angle 
Setting Swl1ch RS2. 

• All Windings OFF Input 
At H level, the current set by RUN poten11ome1er is supphed 10 the motor 
At L level, the current 10 the motor is cut off and the shah can be rotated by hand 

• Ou1pu1 Signal Circuit 
Pholocoupler, Open-Collector Output 
Ex1ernal use condition: 24V DC maximum, 10mA Max. 

a: "' Signal is oulput every time the excitation sequence returns 10 step O (Photocoupler is ON) <ii 
C 

• Exc,tation-Timmg Output O 72' /Step (Resolution 1) Signal is output every 1 o pulses 
u.J 

0, 

<n 0 072" /Step (Resolution t 0): Signal 1s output every 100 pulses 
'5 > 0. ~ 

'5 The overheat signal is outpul when the internal temperature of the cuver rtses abnormally (with 
- 0 the photocoupler ON or OFF. Aulomatoc return available). 

• Overheat Output The motor stops automatically by the an windings off runctoon a: 
The output logic of the photocoupler is based on lhe setting of the overheat output logic switch 

0 
Automatoc currenH!own. all windings ott, self-test. pulse input sw1tcn. step angle switch, 

Function Switches overheat output log,c switch 

Display (LED) 
Power source Input. CW pulse input, CCW pulse input, all windings oH mput, exc,tat1on timing 
output, overheat output 

Drover Cooling Metnod Convecuon Cooling 

we,ghl 
Motor lbs (kg) 0.55 (0 25) 0.66 (0.3) 0 88 (0 4) 1 33 (0 6) 1 76 IO 81 2.87 ,, 31 

Drtver lbs (kg) 0.79 (0 26) 

Motor 
IOOM fl or more under normal ambient 1emperature and hum1c1ty v.~en the megger reading 
between the windings and the frame is SOOV DC 

lnsulauon resistance The value 1s 1 OOM Q or more measured by a SOOV DC megger for the case to power source input 
Drtver terminal, case to signal 1/0 terminal, power source input terminal 10 s,gnal 1/0 terminal al normal 

temperature and humidity 

Motor 
Under normal amo,ent lemperature and hum1d,ty, sufficient to woths:and t OkV at 60Hz apphed 
between the windings and the frame for one m,nute 

-
D1elec111c 
S1rength No abnormality is recognized when I OkV at SOHz is applied lor one minute upon the case to 

Driver power source Input terminal, case to signal 1/0 terminal , power source Input terminal 10 signal 
1/0 terminal at normal temperature and humidity 

I--
+14•F-+122· F 1-1o· c+so•q 

I 
Motor 

Ambient temperature 
Dnver +32·F-• 122'F (O'C+so·C) 

(!) The value given for holding torque is the value operaled by dedicated driver with rated current and 5-phase excttat,on 

15 
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Dimensions: Unit 

UFK543AA 
Motor; PK543AUA Weight: 0.55 lbs {0.25kg) 
Driver: DFU1507A 

UFK544AA 

109• :4 

U U0$ 
ut~1m ,wth 

Motor: PK544AUA Weight: 0.66 lbs (0.3kg) 
Driver; DFU1507A 

,, 

UFK545AA 

- .. 
ill f''1 

!oU•O-S 
~)~~•A>Gti 

Motor: PKS45AUA Weight: 0.88 lbs {0.4kg) 
Driver: DFU1507A 

l'J, .. i 
_M , 1•1. ' I,:;.; ~==r:::1==~ ~ ~1! 
~ j rr --~ - I ~! , , a 

- C! 

l. l!'l-n 

Inch 

l 

* 
§I 

'-> • 1. ,'IC 111'11!' """ 1 •.,;_h 

~ I • 

~ ;. 
l. ! 

_J ,.,"' 

UFK543BA 
Motor: PK543BUA Weight: 0.55 lbs (0.25kg) 
Driver; DFU1507A 

UFK544BA 
Motor: PK544BUA Weight: 0.66 lbs (0.3kg) 
Driver: DFU t 507 A 

UFK545BA 
Motor: PK545BUA Weight: 0.88 lbs {0.4kg) 
Driver: DFU1507A ___ __,l .:.,1l•_• __ 

UFK564AA UFK5648A 
Motor: PK564AUA Weight: 1 .32 lbs (0 6kg) 
Driver: OFU 1514A 

• Shah Cross 
Sect,on A-A· r.w•·· 

I 

Motor: PK5648UA Weight 1 32 lbs (0.6kg) 
Driver: DFU t 5 I 4A 

• Shah Cross 
Section A ·A' 

b •· -&. 
• • 

0•6!.••· I 
1'(: I ~~l'i{ t::Jl(• i.- it t ""A,Cf\ 

.. . _I -

~ .ii 
1~1 

.._.,.._,l'--- 1 
;:. 

"' -~-

-

-
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Dimensions: Unit 

UFK566AA 
Motor· PK566AUA Weight: 1 76 lbs (0 8kg) 
Driver: DFU1514A 

, ... I 

, •. - i r 

Inch 

• , ..... 

1 .. , -1 • I , u . ~i 

r .. ·ll . /;i 

( :'\ 
r 0 j 

'.~ •" '--../ 

~ 

• Shah Cross 
Sec1<o~ A-A 

UFK569AA 

..... 
• ,,;zr 

~ 
' i 

Motor PK569AUA Weight: 2.86 lbs (1 .3kg) 
Driver DFU1514A 

-·-
'llt__'l I !.,.' ;a-

• Shaft Cross 
Sect,o~ A A 

Mounting Hardware for 
UFK1507A & UFK1514A 

_,.,_ 
-,, ~1",t 

0 

~ 1 -1. F 
~ . I c~ {;) J 

~ -•·· 
=,-';,- ~ .' 
c, I 

,__ l .:::.: 
rOOt 

(l ... 

i-::.,7 
(~}7 ~ :i 
L:1 ... .c. Jn : 

000 

UFK566BA 
Molor: PK566BUA Weight: 1.76 lbs (0 8kg) 
Driver: OFU1514A 

~: l ~.,.!.!.._I---+--_.., 

~Lc-r-;-

r r- ~. 

• Shaft Cross 
Sect,on A -A 

UFK569BA 

'f:-i-•·­
R.:l 
I 
,i 

Mo10r: PK569BUA Weight 2 86 lbs (I 3kg) 
Driver: DFU 1514A 

No1c 

r-'1"--'r 
.....-~--

• Shaft Cross 
Sectton A A 

All motors a,e also available 
without cable and strain 
relief lead wires 
Please contact our sales 
office for more ,nformalion 

DRIVER 
Dnver DFU1507A. OFU1514A 
Weight: 2 2 lbs ( t kg) 

J . , .. 

., .. ,._ 

1-···-1 

L•.!:[ 

l::~[ 

~ [ 
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Troubleshooting 

Problem 

The motor does not produce 
holding torque. The shaft turns 
easily by hand. 

The motor does not rotate. 

The motor does not work even if 
pulse signals are input. 

-
The motor rotates in the reverse 
direction of the CW/CCW pulse 
signals. 

The motor rotation is strange. 

The motor runs erratic when started. 

18 

If your stepping motor does not work properly, please refer to the chart below. 
If the problem persists, please call our Technical Support Line at 
(800) 468-3982. This line is available from 8 :30am to 5:00pm Pacific Time. 
Our sales offices listed on the back of this manual can also assist you. 

Conditions Solution 

1. Is the power lamp on the If it is not ON, check the connection to 
driver ON? If it is ON, the power source. 
operation is normal. 

2 . Is the A .H.OFF lamp on the When the A.W.OFF 
driver OFF? (output current off) signal is input, 

the AW.OFF lamp lights up 
and the motor will not be excited. 

3. Is the A.H.OFF indicator on When the driver is overheated, 
the driver OFF? the O.H. lamp light up. When the 

automatic hold-off switch is set 
to OFF, the motor will not be excited. 

4. ls the driver and motor Check the driver connection terminal 
connected securely? panel. If the motor cord is extended, 

check the connections. 

5. Are the motor current These switches adjust the output 
adjustment switches current to the motor. If they are 
(RUN/STOP) on the driver too low, return them to the 
turned too low? factory-set positions. 

See 1-5 

6. Does the pulse lamp on the If the pulse lamp does not light up. 
driver light up when the pulse check the connections, pulse signal 
signal is input? voltage and wave-form. 

7. Is the pulse signal connected Connect the pulse signal to the 
to the CW/CCW terminal in the pulse terminal. 
1-pulse input mode? (The pulse 
input mode switch is set to 1 P) . 

8 . Do the pulse lamps on the driver If the other pulse input terminal is 
light up together in the 2-pulse set to the "L" level when inputting the 
input mode? (The pulse input pulse signal, the motor cannot run. 
mode switch is set at 2P). Please set it to the "H" level. 

9. Try to input the pulse signal to If the motor rotates CCW, 
the pulse terminal with nothing the motor and driver are normal. 
connected to the CW/CCW. Check the level of the rotation 

direction signal. ("L" for CW and 
"H" for CCW are normal. 

10. Are the CW and CCW pulse Check the connections to make sure 
connections reversed in the that the desired pulse is connected to 
2-pulse input mode? (The pulse the correct terminal. 
input mode switch is set to 2P). 

See #4, 5 and 6. 

11 . Do the pulse and CW/CCW When the two pulses are input 
lamps light up at the same time together, the motor runs erratic. 
in the 2-pulse mode? (The pulse 
input mode switch is set to P2) . 

12. ls the load axis and shaft properly 
aligned? Is the load too heavy? 

Re-tighten the coupling screws or 
conduct the self test without a load. 

-

-
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8 Troubleshooting 

Problem 

The amount of movement is small. 

The amount of movement is large. 

The motor gets out of synchronization 
during acceleration. 

Strong vibration. 

-
The motor gets hot. 

The automatic current down does 
not activate. 

-

If your stepping motor does not work properly, please refer to the chart below. 
If the problem persists, please call our Technical Support Line at 
(800) 468-3982. This line is c;ivailable from 8:30am to 5:00pm Pacific lime. 
Our sales offices listed on the back of this manual can also assist you. 

Conditions Solution 

13. Does the motor step angle Check the setting of the step angle 
required by the device and the switch on the driver. 
actual motor step angle match? 

14. ls the number of input pulses Check the number of input pulses. 
set suitable to the amount of 
movement of the motor? 

Check #3. 

15. ls the starting pulse speed 
too high? 

Decrease speed. 

16. ls the acceleration/deceleration Increase the time. 
time too short? 

17. ls there excessive external Check the operation of the motor 
noise present? without removing the possible sources 

of noise. 

18. There may be too much allowance 
for the output torque of the motor. 

Decrease the motor operating current. 

19. ls the pulse rate within the reso- If vibration decreases by changing the 
nance range of the motor/system. pulse rate, resonance is the cause. 

Change the pulse rate or switch the 
step angle. Attach a Clean Damper 
if the motor has a dual axial shaft. 

20. The motor has been running Decrease the operating time or allow 
too long. Is the temperature more lime for the motor to stop. 
of the motor case less than 

Be sure to keep the temperature 212°F (100°C)? 
of the motor case less than 
212°F (1 oo·q. 

21.ls the motor stop current Setting "F" does not decrease the 
adjustment switch (STOP) current. Set the current to the 
on the driver set to "F"? optimum value referring to page 9. 

22. ls the pulse lamp OFF after If the pulse signal is held at the 
the pulse signals are complete? "L" level, the lamp lights up and the 

23. ls the automatic current down motor current does not decrease. 
Be sure to restore to the "H" level. function released? 
Set the automatic current down 
switch on the driver to ACD. 

Set the current down switch on the 
driver to ACD. 

19 
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WARRANTY LIMITATION OF LIABILITY 
Oriental Motor U.S A. Corporation (the "Company") warrants to the 

firsl end user Buyer thal the Products and Parts thereol, when shipped, 
wilt be free from defecls In materials comprising lhe same and in the 
Company's workmanship. If any such defects exis1 or later appear, the 
Company shall undertake. at ils sole expense, prompt remedial aclion 
as staled herein to correcl the same: provided however, that the 
Company shall have no obligalion or liability under this Warranty unless 
it shall have received wrillen notice specifying such defect no tater than 
one ( 1) year from the date of shipment. Remedial action under lhis 
Warranty shall require only that the Company, al its option, repair or 
modify the Products or Parts thereof, replace the same F O.B. Torrance. 
California, or accept the return of the Products or Parts thereof by Buyer 
and refund the purchase price. 

Products, or Paris thereof. manufactured by others are warranted 
hereunder only to lhe extent of such manufac1urer's warranty 10 the 
Company. 

Since alter shipment. lhe Producls and Paris thereof are under ine 
sc.:e con1rol of Buyer. this Warranly is subjecl 10, and shall be applicable 
only if. the following conditions are met: 

a. The Company's instruclions as to installation. operation and main­
tenance have been followed. 

b. The Products and Paris !hereof have been used under normal 
operating conditions or under such conditions as hereinbefore 
specified by the Company. or specified by the Buyer and agreed 
to In writing by 1he Company. 

c. The Products and Parts thereof have been properly erecled, 
installed. operated and maintained and have not been affected by 
misuse, neglect or accident: 

d. The Buyer has not attempted or performed correclive work or 
change on 1he Products and/or Parts !hereof without the 
Company's pnor written consent as lo the nature and expense 
thereof; 

e. The Company shall have received notice of any defec1 no later 
than thirty (30) days after the Buyer first had knowledge of the 
same: and 
Within lhe Warranty period and after prior authorization from 
lhe Company, lhe Products and/or Parts are shipped freighl pre­
paid 10 the Company at 2580 West 2371h Street, Torrance. 
California 90505-5217. 

THE FOREGOING WARRANTY IS IN SUBSTITUTION FOR. AND IN 
LIEU OF. ANY AND ALL OTHER WARRANTIES, EXPRESS. IMPLIED 
OR STATUTORY, INCLUDING, WITHOUT LIMITATION, WARRANTIES 
OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

THE COMPANY SHALL HAVE NO LIABILITY WHATSOEVER IN ANY 
EVENT FOR PAYMENT OF ANY INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, INCLUDING, WITHOUT LIMITATION, DAMAGES FOR 
INJURY TO ANY PERSON OR PROPERTY BY ACCEPTING THE 
PRODUCTS AND/OR PARTS THEREOF, THE FIRST END USER BUYER 
OR SUBSEQUENT USER AGREES THAT THE COMPANY SHALL NOT BE 
LIABLE FOR INDEMNIFICATION OR CONTRIBUTION {IN WHOLE OR IN 
PART) EITHER EXPRESSLY OR BY IMPLICATION. 

IF FOR ANY REASON ANY OF THE FOREGOING PROVISIONS 
SHALL BE INEFFECTIVE. THE COMPANY'S LIABILITY FOR DAMAGES 
ARISING OUT OF ITS MANUFACTURE OR SALE OF ITS PRODUCTS OR 
PARTS, OR USE THEREOF, WHETHER SUCH LIABILITY IS BASED ON 
WARRANTY, CONTRACT. NEGLIGENCE. STRICT LIABILITY IN TORT 
OR OTHERWISE, SHALL NOT IN ANY EVENT EXCEED THE FULL 
PURCHASE PRICE OR SUCH PRODUCTS AND PARTS THEREOF. 

Any action against the Company based upon any liability or 
obligation arising hereunder or under any law applicable 10 the sale ol 
its Products or Parts thereof. or the use thereof. must be commenced 
within one ( 1) year after the cause ol such action arises. 

Specifications subject to change without notice. 

e ORIENTAL MOTOR U.S.A. CORP. 

Los Angeles 
2580 W. 237th St. 
Torrance, CA 90505 
Tel: (310) 325-0040 
Fax: (310) 515·2879 

San Jose 

1600 Wyatt Dr. #2 
Santa Clara, CA 95054 
Tel: (408) 988-2655 
Fax: (408) 988-4983 

Chicago 
5420 Newport Dr. #51 
Rolling Meadows, IL 60008 
Tel: (708) 577-0310 
Fax: (708) 577-0334 

New York 
369 Passaic Ave. 
Fairfield, NJ 07004 
Tel: (201) 882-0480 
Fax: {201) 740-0693 

Technical Support Line: (800) 468-3982, 8:30 a.m. to 5:00 p.m. Pacific Time 
Technical Support Fax: (310) 325-5280 

IHS247 9-94 

Atlanta 
300 Tivoli Gardens #212 
Peachtree City, GA 30269 
Tel: (404) 486-0060 
Fax: {404) 486-0065 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


