Operating Manual

Constant Current Driver for 2 Phase Stepping Motors

UD2115




1. Verifying the product name and accessories

- Please confirm that driver and accessories are included befare using the driver.
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Driver Operating Manual

- Check for any damege that may have occurred during shipment. If any problems are found, please contact
nearest ORIENTAL MOTOR.

2. Features

+ High performance constant current driver UD2115
in a compact and slim—line body.

+ Full step- (1.8 /step) and haif step
(0.9 /step) selectable.

- Optically isolated signal input by
photocoupier for high noise immunity.

+ Equips with an Awtomatic Current
Cutback at Motor Standstilf function to
suppress heat gensration when the
motor Is stopped.

- Two types of pulse input mode
selectable,

-Applicable Moter

Matar Madel Motor Cperating Current
Single Shaft Double Shait Afotal
PH264—01 PH264-01B 2.2
PH265—-01 PH265-01B 1.7
PH266 - 01 PH266—-01B 2.4
PH268—-01 PH268 -1B 3.0
PH268 —21 PH268-21B 3.0
PH296-02 PH296 —-02B 2.5
PH2956 —-03 PH296 —~ 03B 1.4
PH298—03 PH239— 03B 2.0
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3. Names and functions of driver part

The following is a description of names and functions of the driver front panel.

Setting and switching of the driver’s functions for operating the motor can all be performed from the
internal function switches.

uD2115

T

: Display . - .
Display color Function Lighting condition
Power Input Single—phase 100V is
POWER Red Lamp ON.
When tempetature
OVER HEAT | Yellow gn?ru’tﬂl?;tm inside the driver
P P exceeds 80°C.
Name Function
Operation command pulse
PULSE+,-- (CW rotation command at 2-pulse
input mode.}
. Directional command pulse
CW/CCW+,— | (CCW rotation command at 2—pulse
input mode.

colors.

Terminals for 2—phase stepping motor signals.
Cannect to mator by matching with lead wire

upply ‘terminaly

supply.

Connect to single—phase 100V =10 % power

‘Frame:! gm nd

Mounted on driver case. Connect to the FG
terminal of your controller.




The following is a description of names and functions of intemal switches inside of the driver.
Remove the driver cover as shown below.

@ Unscrew four screws an the driver case. @ Remove the driver cover.

Pull the cover off

Inside of UD2115

! Function
AT Name Function setting
"R
12
N Swz No, 1 . When switch is OFF:
c = ° (Automatic The motor output current is
12]@ @ Current automatically lowered after OFF
| I Cutback) pulses cease,
° No. 2 When switch is OFF;
| (Aljtomalic Current output to the motor is
I Outout automatically stapped when QOFF
Cun")ent off) temperature inside the driver
exceed 80'C.
1
ON
pagea )™
H= = : . Function
1B H Name Function setting
lo o L |
When No. 1,3 CFF and No. 2,4 ON: :
No. 1234 | 1—pulse input mode No. 1'310':':()
{Pulse Input NIO_ 2,;4.0N
Mode) When No. 1.3 ON and No. 2.4 OFF; | (! e e)
2—pulse input modse npit moce
No. 5 ON: 0.8 /step ?';F istep
(Step Angle) | OFF: 1.8 /step (léuil step)

. Function
Name Function sefting
Patentiometer for adjusting .
RUN motor operating current Minimum
Potentiometer for adjusting _
sTOP current at motor standstill Minimurm




4. Connection
Connecting Diagram

upz21t5

POWER

User's controiler

OVER HEAT

Twisted pair fine

Pulse input
(CW pulse input) 3%
—

Direction of rotation input) * o K >< 'C_WI/CCW
(CCW pulse input) 3%
P — O— —1
Calors of motor lead wires - -
YELLOW
YELLOW WHITE WHITE
BLACK BLACK
MOTOR
2—phase stepping motor AED RED
GREEN
GREEN
BLUE
BLUE

Single phase 100V £ 10%
S50/60Hz

e —

ollollollollollolloliollollollo]lol] © ©

Grounding

Cautions

- Use twisted—pair wire (O.2mrn2) of 1m or less in length for the signal lines.

- Use wire of 0.5mm’ or thicker for motor lines (when extended) and power supply lines and use 0.75mm” or thicker
for the wire for the ground line. :

- Use spot grounding for the grounding of the driver and external controller.

- Signal lines should be kept away at least 30cm from power lines (power supply lines and motor lines). Do not bind
the signal line and power line together.



H Input/Output Signals
(1) CW/CCW (Pulse Input)

Ccw
. (Clackwise direction)

Direction of motor rotation
is as viewed from the
mounting face end of the
motor,

H Internai Circuit And Pulse Wave

CCW  (Counter—
clockwise diraction)
PULSE

cwcow 220 @ Photocoupler X . :
o O—AMA Note: 1.When using 1—pulse input mode, the
direction of rotation should be changed anly

when pulses are stopped (at H level),

C=>

25mA max 2.When using 2-pulse input mode, do not
' input CW and CCW pulses at the same
time.
« 1~pulse input mode * 2—pulse input mode
F 1
H " N H
Pulse LW \\\\\7 . CW Pulse X : N
Direttion of H HNN W — ’ H . .
rotation L\\\\\\\\\CW\\\\\\\\H cow CCW Pulse | w
w2 Wies lﬂuss Wus i
‘ 10vs max, min, ITLIng mae g
2us ZLEIJ
max " max

*1:The photoéoupler diode lights in shaded part. The motor moves at pulse rising edge (See arrows).
3% 2 : Motor rotates in CW direction at L level, CCW direction at H level.

1) Pulse voltages are 4 ~ 6V for H level and 0 ~ 0.5V for L level.

2) The input pulse should have a pulse width of at least 10 i s, rise and fall times of at most 2 s and a maximum
pulse duty of 50 % .

3) 101 s minimum, an interval for changing the direction of rotation, is a nominal value. Time varies with motors and
moment of load inertia.

M Connecting Diagram
TTL—Negative Logic Drive

o 2 .
Twisted pair line(0.2mm” min.)

7406 or egi:alent v ‘JI‘ X X X X X X
& sy I Twisted pair line(0.2mm’ min.)
)

PULSE ¥ Connect 5V to + terminal
cw Connect minus theory
pulse signal to — terminal.

CW./CCW
{ccw)

7406 or equivaient X X X X X X

Pulse generator Driver




(2) MOTOR (connecting for 2 phase stepping motor)

* Connect the motor lead wires to the driver terminals by matching the colors of each.

Color of motor lead wires
2—phase stepping moter

WHITE Driver
YELLOW
t"_'_‘j gy
| ] BLACK
|
RED
Y MOTOR
GREEN
 c—)
BLUE
——

(3)AC100V (AC100V Input)
M Connect to the power supply of AC100V = 10 % , 50/60Hz.

B Using a stranded wire for the input line is an effective way to suppress noise. (Use wire of at
least 0.5mm2.)

(4)Frame Ground (FG) Terminal

H Ground the driver’s FG terminal to the FG terminal of the externai pulse generator (or controller) in order
to prevent maifunctions due to external noise. O

M Wiring Diagram - % Make the connection as short as possible.
{Usa wira of 0.75mm" or thicker)

Driver UD2115

Spot grounding

Pulse generator,
Controller etc.

B

I

OIOIOIO

Metal plate



5. Operation

Customizing the driver

(1) Switching And Setting Function

Factory settings of the driver can be modified using the following function switches which are located

inside the driver.
M Puise Input Mode

internal Functioni Switch (SW1)

[

| |
I

- Pulse Input Mode Setting Switch [No. 1,2,3,4]

When No. 1,3 of pulse input mode swichs are flipped to OFF and
No. 2,4 are flipped to ON, the driver is set for 1—pulse input mode,
in which a pulse signal and a direction of rotation signal are used
to control the motor.

When No. 1,3 are flipped to ON and No.2,4 are flipped to OFF, the
driver is set for 2—pulse input mode, in which two types of puise
signals {one each for CW and CCW) are used to control the motor.

Pulse Input Mpde Sefting Switch

M Step Angle

Internal Functionl Switch (SW1)

S

- Step Angle Setting Switch [No. 5]

When step angle switch is flipped to OFF, the driver is setfor 1.8°
/step (full step, 200 puises per revolution).

When the switch is flipped to ON, the driver is set for 0.9° /step
(half step, 400 pulses per revolution).

Step Angie Setting Switch

W Automatic Current Cutback at Motor Standstill

Internal Functionl Switch (SW2)

ON
ON

|

OFF

1 2

l—rJ— Automatic Current Cutback at Motor

Standstill Function Switch

M Automatic Output Current Off
Internal Functionl Switch (SW2)

- When Automatic Current Catback switch [No. 1] is flipped to

OFF, the Automnatic Current Cutback at Motor Standsiill function
is set. Approximately 0.2 seconds after pulses cease, the motor
output current is automatically lowered 1o suppress heat
generation in the motor and driver.(The rate of current cutback is

shown in the paragraph of “ Setting the current at motor standstill
” on page 9.)

- Generally, the switch should be at ON side. (If it is flipped to AcC

D., the Auiomatic Current Cutback at Motor Standsitill function is
cancelled.)

- When Automatic Output Current Off switch [No. 2] is flipped 1o

an OFF, the Autornatic Output Current Off function is set. When the
ON overheat signal is output (when temperature of heat radiation plate
inside the driver exceeds 80 °C ) current output to the motor is
automatically stopped and the motor comes ta a natural stop.
CEF - In situation where stopping of the motor due to overheat signal
12 could pose problems, Autornatic Outout Current Off can be
|—|:|_ overridden by setting the switch to ON. Howsver, as a rule,
Automatic Qutput Current OFF whenever the overheat signal is output, the motor should be
Function Switch stopped as soon as possible.
Caution: - Switch should be changed oniy driver's power is off.

O



(2) Adjusting Motor Qutput Current

This driver was shipped with the output current to the motor set to a low level. When resetting this
current, be sure to follow the procedures helow,

M Setting The Motor Operating Current

ub2115 Inside of UD2115

a | POWER

AR [sw2

t_Cancell the automatic

O | OVER HEAT

- +
| ==
PULSE

“owoew current cutback function
M WHITE
3 ey woon
M CGREEN Q n D n u SWl
BLUE 1 2 3 45

. Ac10ov t

o

Full step

Inside of UD2115

RUN potentiometer )
- After adjusting the motor operating
; current, adjust the current during .
@ the motor is stopped.
Current max.

¥ 1 Following graph shows operating current value (Aftotal) against the RUN potentiometer scale.

Moter operating 3.0 % oo

current [A/phasel /
2.0

//| Representative value | O
1.0 L

RUN potentiometer scale 0 2 4 6 8 10

RUN potentiometer scale
+ Qperating Current of Applicable Motor

Applicable Stepping Motors | Operating Currant (Adataly | Position Setting of RUN Potentiometer
PH264-01(B) 2.2 G
PH285—01(B} 1.7 The center of @ and &
PH266—01(B) 2.4 The center of ® and @
PH268—-01(B) 3.0 The center of & and @
PH268--21(B) 3.0 The center of @ and @ Cautlon:
PH296—-02(B) 25 @ Da not matching this driver and PX type 2
PH296—03(B) 1.4 @ —phase stepping motor because of high
PH299 —03(B) s 2.0 The canter of ® and @ heat generation.

Note: Re—adjustment is required in case of following conditicns.
+ To lower the operating current in order to suppress temperature risa in the motor/driver,
+ To lower the operating current in order to allow a margin for motor torque or to suppress vibration.

° ©



M Setting The Current At Motor Standstill

Heat generation of motor and driver become high when keep suppliing the operating current to the motor

during the motor stops. Approximately 0.2 seconds after pulse cease, the motor output current is lowered to
suppress heat generation.

Inside of UD2115

Turn off the power after
setting the motor
operating current.

Bl swe

Set the automatic
current cuthack funection

Inside of UD2115

Stop potentiometer Current adjustment
is completed.

@ Remove the ammeter,

set the each function.

Current max.

¥ 2 Following graph shows the current at motor standstill against the STOP potentiometer scale.
Standstill current to be set

100 O

Current at motor standstill=Motor operating current X

100

B0

Rate of current gq

cutback [%) /

49
/ [ﬁ.’presentaﬁve Value

20

0 2 4 6 8 10

Stop potentiometer scale STOP potentiometer scall

Caution: When holding torque is necessary during motar standstill, release the Automatic Current Culback at Motor Standstiil function. In such case, pay
attention to heat generation of motor and driver.
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LED indication when turning on the power

Before turning on the power, confirm that there are no mis—wiring in the signal lines, motor and power lines.
Following LED [amp illuminates when the power is on. (Do not input the pulse signal.)

uD2115

POWER LED . — T r
(Normally iluminated when —— L E{_ O

. T
turming on the power.)

2—-phase stepping motor
- —
] YELLOW WHITE
BLACK
’ RED
GREEN
BLUE
Connect to power supply

Caution: Turning the power back on
After the power has been turned off, wait 30 secands before turning it back on again.
if the power is turned on again immediately after it has been turned off, the timing lamp will not be
illuminated and the motor excitation sequence will not be reset to step " 0 7.

El Confirmation for Motor Operation (At 1—pulse input mode)

If the precedures given in sections [ and above have been completed properly, send pulses to the
driver. (The motor should have no load.)

Send pulses (the pulse ratio is approximately 400 to 600pps) to the input pulse terminal. Check to see
that the motor shaft is rotating in a CCW (counterclockwise) direction when viewing from the surface on
which the motor is mounted. Then chenge the direction of rotation, and check in the same manner.
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6. Instaliation

Installing the driver

When installing the driver, refer the following figures. Two ways of installation can be possible.

On the side panel Cn the bottom
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Note: This driver have M3 tapping holes on the side and bottom panel.
Do not allow the screws to extend more than 4mm into the driver when using this tapping hole,
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M Precautions for installing

(1)When installing more than two drivers, any rise in the temperature of the driver will rise the ambient

temperature. Drivers should be installed so that a space of at reast 20mm is maintained between drivers.

(2)Forced cooling by a fan is recommended when the ambient temperature is high.

12

When installing more than 2 drivers, keep each drivers
appart at least 20mm.

20mm min. 20mm min.

)
(=]
3
3
E:
5

|
'
f

TSRS

Metal plate —

Ventilation holes are required.

- Do not use the components in a place where dust, oil mist, pieces of conductive material and corrosive

gas are existent.

- Avoid place where vibrations/shocks are heavy.
- Drivers should be installed so that a space of at least 25mm is maintained between drivers.

- In the case that the drivers are located close 1o a large noise source (such as a high tension wire, a

pressure machine and electric machine etc.), the induction noise tends to be mixed with the input
circuit and power supply circuit stc. and that become the cause of malfunctions. In this case, take
steps to prevent noise interference, either by inserting noise filters or connecting the driver to a
separate circuit.

+ Avoid place where the ambient temperature exceeds 0°C ~ 40°C .

- Take care that pieces of conductive material (filings, pins, etc.}not to enter the driver.

@



7. Dimensions

M Driver: UD2115

8HOLES—-M3P0.5 4DEEP

8. Specifications

Power Supply

Single—phase 100V = 10% 50/60Hz 150VAmax.

Excitation Mode

Unipoiar constant current drive

Motor Current

Tetal 1A ~ 3A

Step Angle

Full step 1.8 /step (2 phase excitatation)
Half step 0.9 /step {1—2 phase exgcitation)
(Step angle can be switched by internal function switch.)

Input Signal Circuit

Photocoupler input, Input impedance: 220 Q
Hi+4 ~ +8V, L0 ~ 0.5V
Input current 25mA maximum

(CWI/CCW)

3

E_ Puise width: 5 u sec min.

7 Fulse Input Puise rise/Pulse fall time: 1 u sec max,

= (PULSE) (CW pulse input when 2-pulse input mode) ( )

TR Motor moves at pulse falling edge. ]
Direction of Rotation Input L.CW, H:CCw ’

(CCW pulse input when 2—putse input mode)

Automatic Current Cutback at
Motor Standtill Functions

Approximately 0.2 seconds after pulse cease, the motor output current is automaticaily
lowered by 30% ~ 80% of the setiing current,
(This function can be cancelled by internal function switch.)

Autormnatic Qutput Current QFF
Function

When temperature of inside the driver exceed 80" C current output to the molor is
automatically stopped and overheat LED on the front panel light.

[nsulation Resistance

100M © or more when 500V DC is applied between the powwser supply terminal and the
case.

Insulation Strength

Sufficient to withstand 1kV at 50Hz applied between the power supply terminal and the case for
one minute.

Ambiert Temperature

0'C ~ +40°C

Dimensions

45(W) X 130(H) X 158(D} mm

Mass

Approximately 0.6kg

N
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t mode)

inpu

Chart (At 2—pulse

iming

90T

Turn on the power

Y

y

_. 0.9 /Step ~—

1.8"/Step

CW input
(PULSE)

CCW input
{CW/CCW)

cw

A

Moter shaft

|

CcCcw

Approx. 0.2 seconds current cutback

Photocoupler diode (pulse input section) lights
at the shaded area.
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10. Trouble ShootiE;

Check the driver once again before requesting servicing.

When the driver is not functioning properly, perform the following checks and
take the following measures.

If the driver continues malfunction, please call your nearest Oriental Motor.

Power LED does not light.

Check that the power is connected.
Check that the internal fuse is broken.
(When the internal fuse is broken, the driver may be broken, too. Repair must)

be required.

The motor is not excited, (The
motor has no holding torque.)

The motor shaft rotates easily by
hand.

‘Is the POWER LED on?

‘s the motor connected properly?
-Have the H.OFF signal been input?
‘ls the O.H. LED on?

-‘Have the driver’s STOP potentiometer been turned too far down?

-Is the motor lead wire broken?

(

crimp terminal is connected securely.

When [ead wire is extended, check that the connections are proper and the

)

K] The motor does not rotate even
after input of the pulse signal.

The motor rotates in the opposite
direction.

-Is the motor connected properly?

‘Are CW and CCW pulse signals input conversely and are they input at

the same time?
-Is the pulse input mode proper?
‘Have the H.OFF signal been input?

‘Is the voltage level of pulse signai proper?
‘Have pulse signals been input? (Does TIMING LED light?)

EX The motor is not functioning
propetiy.

The motor loses synchronism
during operation.

-Are the motor and the load properly centered? Is the load too large?
‘[s the voltage level of pulse signal proper?

-‘Have H.OFF signal been input during operation?

‘Is the acceleration/deceleration time too short?

@ Mismatching of the motor and the
load. (shortage of torque or
misalignment)

Check the motor movement with the
load disengaged.

Bl In cases where there is not
trouble with the driver or motor,
but motor positioning errors still
occur, the problem may be
caused by the followings:

@ Misadjustment of controller.
(pulse—generator)
-Starting pulse rate is too high.
-Acceleration/deceleration time is
too short.

Slowed the motor speed or lengther
the acceleration/deceleration time.

@ Misworking of the driver from
external noise.

Check the motor's movement
without operating any other
apparatus which could be potential
sources of noise,

O

15



Characteristics, specifications and dimensions are subject to change without notice.
Please contact your nearest ORIENTAL MOTOR office for further infomation.

ORIENTAL MOTOR CO., LTD.

16—17, Ueno 6~Chome, Taito—ku,
- Tokyo 110, Japan
Tel:(03Y3835-0684
Fax:(03)3835—1890

O
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