MD5 Series 5-Phase Stepper Motor Driver

electric
sensor

Small, light and high speed and torque 5-phase stepper motor driver ..

(m] Features

e Bipolar constant pentagon drive method
e Includes auto current down and self-diagnosis function
e | ow speed rotation and high accuracy controlling with

(B)
Fiber
optic
sensor

©)
Door/Area

microstep-driving (except for MD5-ND14) gy |
[Max. resolution - 250 division / In case of 5-phase ’ .
stepper motor of which basic step angle is 0.72°, it Proximity
enables to control up to 0.00288° per pulse and it &
requires 125,000 pulses per rotation.] ) eure
e Photocoupler input insulation method to minimize the MD5-HF28 MD5-HF14 ~ MD5-HF14-AO MD5-HD14 MD5-ND14 | ="'
effects from external noise ©
Rotary
Please read “Caution for your safety” in operation c € N encoder
manual before using. c us ©
(except for MD5-HF 14-AO, MD5-HD14, ND14) Connector!

(w] Ordering information

,_M—D_l I_?_I - IF_I I__F_I ml - ,_I (I%)mbuer

Output [No mark |Zero point excitation output™' S
Power
AO Alarm output controller
RUN current 14 1.4A/Phase o
28 2.8A/Phase Counter
Power supply D 20-35VDC
F 100-220VAC Cimer
Step type (Resolution) H Micro step(250divisions)
(L)
Votor o N Normal Step XKR-55MC can be replaced with MD5-HD14, | Pere!
otor phase B [5-Phase %KR-5MC can be replaced with MD5-ND14.
Item (VD |M ‘o Dri | XMD5-MF14 can be replaced with MD5-HF14. | )
: | otor Driver %KR-505G can be replaced with MD5-HF28. | ="/
%1: Except MD5-ND14 P Specd/ Pulse
(m] Specifications Dispiay
unit
Model MD5-HD14 MD5-HF 14 [MD5-HF14-A0 [MD5-HF28 MD5-ND14
Power supply 20-35VDC 3A*! 100-220VAC 50/60Hz 20-35VDC 3A ©
RUN current 0.4 to 1.4A/ Phase [1.0to 2.8A/ Phase [0.5 to 1.5A/ Phase contraller
RUN method Bipolar constant pentagon drive .
Basic step angle 0.72°/ Phase (Sv)vitching
d
Resolution 1,2,4,5,8,10, 16, 20, 25, 40, 50, 80, 100, 125, 200, 250 division 1, 2 division cupply
(0.72° t0 0.00288°/ Phase) (0.72°, 0.36°/ Phase)| s
Pulse width Min. 0.5us Min. 10us ;«:&p&r
Duty rate 50%(CW, CCW) Driver&Controller
'”uplgé Rising/Falling time |Below 120ns(CW, CCW), Max. 20us(HOLD OFF, DIVISION SELECTION, ZERO OUT)**|Max. 120ns ®
Eharac_ Pulse input voltage |High : 4.5-5.5VDC, Low: 0-0.5VDC Ceapnic!
teristics |Pulse input current [7.5 to 1.4mA(CW, CCW), 10 to 16mA(HOLD OFF, DIVISION SELECTION, ZERO OUT)*? panel
Max. input pulse | \p. 1 MHZ(CW, CCW), Max. 25kHz (HOLD OFF, DIVISION SELECTION, ZERO OUT)*|50kHz Ea
frequency* network
device
Ambient 0 to 40°C, o . o o . o
Environ- |temperature storage: -20 to 60°C 0 to 50°C, storage: -10 to 60°C 0 to 40°C, storage: -20 to 60°C o
e | mbient humidity |35 0 85%RH. 35 to 85%RH, storage: 35 to 85%RH 35 to 85%RH, o
Y |storage: -10 to 90%RH onth ge: ° storage: -10 to 90%RH
Approval (43 CE RN (43 CE RN (€3 Sher
Unit weight Approx. 220g Approx. 660g Approx. 6509 Approx. 1kg Approx. 120g

X 1: When using over 30VDC, it should be mounted at ventilated place due to increasing heat.

X2: Max. pull-out frequency and max. slewing frequency are variable depending on resolution, or load.
X 3: There is no DIVISION SELECTION, ZERO OUT for MD5-HF 14-A0.

X Environment resistance is rated at no freezing of condensation.
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MD5 Series

5-Phase mlcro stepper motor driver [MD5-HD14]

Resolution adjuster RUN current adjuster
,.—STOP current adjuster

w
v

MDS—HD14

TT_Ianut_TTI >

Power indicator terminal Motor
L LED Function Zero connection Power
Autonics selection output terminal terminal
switch
© Function selection switch
) Switch position
lE“glEl NO Name Function ON OFF
ON 1 TEST Self-diagnosis Rotate in 30rpm Not using
2 1/2 CLK Pulse input method 1-pulse input 2-pulse input
3 C/D Auto current down Not using Using
o TEST

X Self-diagnosis function is to test motors and drivers.
X Motors rotate with 30rpm in full-step. Motor rotation speed is subject to change depending on resolution setting.
X Rotation speed = 30rpm / resolution
X The motor will rotate in CCW direction when in 1-pulse input mode and in CW direction when in 2-pulse input mode.
Note) Make sure that TEST switch is set to OFF before supplying the power.
It may cause injury or danger if TEST switch is set to ON when power is supplied.
e 1/2 CLK
X1/2 CLK switch is to select pulse input mode.
X 1-pulse input mode : CW — operation command pulse input, CCW — rotation direction pulse input
([H] : CW rotation, [L] : CCW rotation)
X 2-pulse input mode : CW — CW direction rotation pulse input, CCW — CCW direction rotation pulse input
e C/D (Auto current down)
X This function is reducing current automatically according to STOP current setting value in order to suppress generated
heat when motor is stop.
Xt activates when there is no pulse input of motor operation for over 100ms.

© RUN current setting

27, Y |S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q, &>

O IS

® . | [Current

257 ||(Arms/Phase) 04 |05 [0.57 |0.63 |0.71 |0.77 (0.84 (0.9 |0.96 [1.02 (1.09 [1.15 |1.22 [1.27 [1.33 |14

XRUN current is a phase current provided to 5-phase stepper motor.

XBe sure to set RUN current at the rated current or below.

X Adjust the RUN current in case severe heat generation occurs. Be sure that torque decreasing may occur when
adjusting the current.

Note) Be sure to adjust RUN current while motor is running.

© STOP current setting
S0 S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F
‘D@f % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

XSTOP current is a phase current provided to 5-phase stepper motor at standstill.

X It will be activated when C/D (Auto current down) is set to ON. By setting STOP current, it is possible to suppress the
heat generation at motor standstill.

XSTOP current setting value is the ratio of RUN current setting value (%).

Ex) In case RUN current setting value is set to 1.4A and STOP current setting value is set to 50%, auto current down

current is set to 0.7A.

XSTOP current setting value may have some deviation depending on resistance impedance of motor.

X Auto current down function will be activated when HOLD OFF signal is [L]. When HOLD OFF signal is [H], the function is
not activated since the current provided to each phase is cut off.

Note) Be sure to adjust STOP current while motor is at standstill.

|
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Stepper Motor Driver(1.4A/phase, DC Power)

© Zero point excitation output signal (ZERO OUT)
CWPuIseO?:"\:‘||||||||||I|||||||||I|I|I|
CCW Pulse O?fll\-" | | I |
zero out ON [ [

(A)
Photo
electric
sensor

(B)
Fiber
optic
sensor

©)
Door/Area

OFF sensor
o 1 2 3 4 5 6 7 8 9 0 1 2 1 0
X The signal is output to indicate when the motor excitation status is in the initial stage. Used to check the rotation position |
of motor's axis. Proximity
XIn case of full step, the signal is output every 7.2°. (50 times / rotation).
Ex) Full step (0.72°/Step) : Signal is output every 10 pulses ®
20 divisions (0.036°/Step) : Signal is output every 200 pulses. consor
© HOLD OFF function o
%When HOLD OFF input signal is [H], motor excitation is released. oncoder
When HOLD OFF input signal is [L], motor excitation is in a normal status.
XA function used to rotate motor's axis using external force or used for manual positioning. ) ector!
XHOLD OFF Input signal [H] and [L] represent photocoupler ON/OFF in a circuit. Socket
X Please do not use for stopping motor.
Q)
. . - - Temp.
© Setting microstep(Microstep : Resolution) conioller
207, N [S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F 0
5(%): |[Resoluon [t 2[4 [5 [8 [0 [16 [20 |25 40 [50 [80 [100 [125 [200 [250 | |Pewer
fev it Step angle (0.72° |0.36° |0.18° |0.144° |0.09° |0.072° |0.045° [0.036° |0.0288°/0.018° {0.0144°(0.009° |0.0072°|0.00576°0.0036°| 0.00288°
. . o)
e Resolution setting(Same as MS1, MS2) Counter
Xt is set to MS1 when division selection signal is [L], and MS2 when division selection signal is [H].
X Two different micro step can be set using DIVISION SELECTION. Users can select one of them via external input ®
signals. Timer
X Microstep is to make basic step angle of 5-phase motors (0.72°) divided into smaller angle according to setting values.
X The formula for microstep angle is ; el
H o meter
Motor revolution angle (5-phase motors) = Basic step arllgle(0.72 )
Resolution ™)
XIn case of geared motors, step angle shall be determined by dividing step angle by gear ratio. ;:cet;zllPulse
EX) 0.72°/ 10 (1:10) = 0.072° meter
Xt may cause step-out if resolution is changed while motor is running. ™)
Display
- unit
(@] Input-Output diagram
XCW (Soe)nsor
2-pulse input mode - CW direction rotation pulse input controller
+ 1-pulse input mode - Operation command pulse input ®
Ccw Switching
mode power
XCCW suorly
2-pulse input mode - CCW direction rotation pulse input @
1-pulse input mode - Rotation direction pulse input Stepper
CCw [H]: CW, [L] : CCW Driver&Controller
R
%HOLD OFF coge
Motor excitation OFF control signal pane!
HOLD OFF , o
| [H] : Motor excitation OFF ®
network
XDIVISION SELECTION o
DIVISION SELECTION Division selection signal _ _ o
| — [L] : Operated by MS1 setting resolution.

[H] : Operated by MS2 setting resolution.

ZERO OUT XZERO OUT
I Zero point excitation output signal ON for zero point
excitation

Inner circuit of
MD5-HD14

Avutonics Q5
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MD5 Series

(m] Connections

Avtonics

258

Note) Add external resistance when power for pulse
from the external of the unit exceeds +5V.
(Input current : 10 to 20mA)

]

+ -
""""" POWER
20-35VDC
Division selection 4 | Black
signal - »~— Green
P 7 int
% % %% (H_j o) eiré)itgg(l)nn J_r"_ Orange xPlease refer to Q-38 for
09 g User output signal Red Motor standard wiring.
=23 Controller
o2 Blue
I
(@] Dimensions
(unit: mm)
+4.5
;

100
94

D —
100
105

5 /-

AR ﬁﬁﬁﬁﬁﬁﬁﬁ FIFllr

I A |
38
74
76.5

.|
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Stepper Motor Driver(1.4A/phase, AC Power)

5-Phase Micro stepper motor driver [MD5-HF14] e

electric

' ! ) STOP current adjuster ——————  Resolution sensor
. 1 FTI?X;T\/ISﬁ:Eeg(IrOeZ)S witeh RUN current ajdjuster adjulster @
Power indicator LED —¢ rtelrnn‘:;tal _¢ e
Y VY VY ¥
= s (é (Dco)orlArea
HU [LLELEEEET] )
— e - 7 —l
o ; E sensor
o000 o)|d —]—— || le ) = I
= S e T —————|s 7= o8 E)
C iy (B \Z 8 = £ 3 _——\g O @J 3% Pressure
e c € cm us L Motor _T TTPOVYEFI_T ®
conneptlon ermina eR:é:g’er
. . . terminal
© Function selection switch
HHH NO N Functi Switch position (cGo)nnemr/
l1 i ame unction oN OFF Socket
ON 1 TEST Self-diagnosis Rotate in 30rpm — "
2 2/1 CLK Pulse input method 1-pulse input 2-pulse input Tome or
3 C/D Auto current down Not using Using
oTEST Sk
% Self-diagnosis function is to test motors and drivers. contraler
X Motors rotate with 30rpm in full-step. Motor rotation speed is subject to change depending on resolution setting. 7
X Rotation speed = 30rpm / resolution &) er
X The motor will rotate in CCW direction when in 1-pulse input mode and in CW direction when in 2-pulse input mode.
Note) Make sure that TEST switch is set to OFF before supplying the power.
It may cause injury or danger if TEST switch is set to ON when power is supplied. e
e2/1 CLK
X 1/2 CLK switch is to select pulse input mode. o)
X 1-pulse input mode : CW — operation command pulse input, CCW — rotation direction pulse input meter
([H]: CW rotation, [L]: CCW rotation)
X 2-Puls input mode : CW — CW direction rotation pulse input, CCW — CCW direction rotation pulse input L
oC/D (Auto current down) mtar %
X This function is reducing current automatically according to STOP current setting value in order to suppress generated
heat when motor is stop. gqil_puay
Xt activates when there is no pulse input of motor operation for over 100ms. unit
Q@% 0 7% S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F (Soe)nsor
&@:’ (C}\“r[;es’,‘;hase) 04 |05 |057 [063 |071 |0.77 |0.84 |09 [0.96 |1.02 [1.09 [1.15 |122 [127 [133 |14 |
®)
XRUN current is a phase current provided to 5-phase stepper motor. mode power

X Be sure to set RUN current at the rated current or below. i

X Adjust the RUN current in case severe heat generation occurs. Be sure that torque decreasing may occur when adjusting 5/
the CUrrent. rI:'i‘r?vteor:i‘g(‘ioniroIler
Note) Be sure to adjust RUN current while motor is running.

Q)
. Graphic/
© STOP current setting Logic
207, Y |[S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F )
3 2 Field
”@3 % 27 |31 |36 |40 |45 |50 |54 |58 |62 |66 |70 |74 |78 |82 |86 |90 device "
X STOP current is a phase current provided to 5-phase stepper motor at standstill. I

)
Software

Xt will be activated when C/D (Auto current down) is set to ON. By setting STOP current, it is possible to suppress the
heat generation at motor standstill.
X STOP current setting value is the ratio of RUN current setting value (%). o
Ex) In case RUN current setting value is set to 1.4A and STOP current setting value is set to 50%, auto current down
current is set to 0.7A.
X STOP current setting value may have some deviation depending on resistance impedance of motor.
X Auto current down function will be activated when HOLD OFF signal is [L]. When HOLD OFF signal is [H], the function is
not activated since the current provided to each phase is cut off.
Note) Be sure to adjust STOP current while motor is at standstill.

.|
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MD5 Series

© Zero point excitation output signal (ZERO OUT)
CW Pulse ON |
OFF
CCW Pulse O?:"\:‘
ZERO OUT OC;’;‘ ﬂ ] [
0 1

2 3 4 5 6 7 8 9 0 1 2 1 0

X The signal is output to indicate when the motor excitation status is in the initial stage. / Used to check the rotation

position of motor's axis
XIn case of full step, the signal is output every 7.2°. (50 times / rotation)
EX) Full step (0.72°/Step): Signal is output every 10 pulses.

20 divisions (0.036°/Step): Signal is output every 200 pulses.

© HOLD OFF function
XWhen HOLD OFF input signal is [H], motor excitation is released.

When HOLD OFF input signal is [L], motor excitation is in a normal status.
XA function used to rotate motor's axis using external force or used for manual positioning.
XHOLD OFF Input signal [H] and [L] represent photocoupler ON/OFF in a circuit.
X Please do not use for stopping motor.

© Setting microstep(Microstep : Resolution)
oY [swNe Jo 1 2 3 4 5 6 [7 J8 Jo o B Jc b E |F

o

%@:& Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 |125 |200 |250
5it" | [step angle [072° [036° [0.18° [0.144° [009° [0.072° [0.045° |0.036° [0.0288°[0.018° |0.0144°(0.009° |0.0072°|0.00576°0.0036°|0.00288°

e Resolution setting(Same as MS1, MS2)

Xt is set to MS1 when division selection signal is [L], and MS2 when division selection signal is [H].

X Two different micro step can be set using DIVISION SELECTION. Users can select one of them via external input signals.
X Microstep is to make basic step angle of 5-phase motors (0.72°) divided into smaller angle according to setting values.
X The formula for microstep angle is ;

Basic step angle(0.72°)
Resolution
XIn case of geared motors, step angle shall be determined by dividing step angle by gear ratio.
EX) 0.72°/10 (1:10) = 0.072°

Xt may cause step-out if resolution is changed while motor is running.

© ALRAM Function

X Over heat: When the temperature in driver BASE is over 80°C, Alarm LED will be ON and motor will stop with holding the

torque. Remove the Over Heat Alarm causing factors and reset the power in order to reset alarm function.

X Overcurrent: When overcurrent is applied to the motor due to driver damage or errors, Alarm LED will flash. In case of
overcurrent, the motor will be HOLD OFF. Cut off the power and remove overcurrnet-causing factors in
order to resume normal operation.

(®] Input-Output diagram

Motor revolution angle (5-phase motors) =

+5VDC
L ow XCW
2-pulse input mode - CW direction rotation pulse input
cow 1-pulse input mode - Operation command pulse input
XCCW
HOLD OFF 2-pulse input mode - CCW direction rotation pulse input
1-pulse input mode - rotation direction pulse input
DIVISION [H]: CW, [L]: CCW
SELECTION
XHOLD OFF
Motor excitation OFF control signal
[H] : Motor excitation OFF
Blue / Black:
8 Red / Brown XDIVISION SELECTION
2 Orange / Purple Motor } Division selection signal _ _
3 — [L] : Operated by MS1 setting resolution.
g| Green/Yelow [H] : Operated by MS2 setting resolution.
White / Gray
100-220VAC XZERO OUT
50/60Hz Zero point excitation output signal ON for zero point excitation
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Stepper Motor Driver(1.4A/phase, AC Power)

(m] Connections @

Photo
S electric
sensor

© FR

Fiber
optic
= ( sensor

©)
Door/Area
sensor

\100-220VAC
o
a
o
MD5-HF14

(?L
N
(S}
\ G
(<3

Blue (0)
Proximity

Red '“l‘ F.G sensor

Orange

Green 100-220VAC 50/60Hz ©

Black ) Pressure
Note) Add external resistance when sensor

power for pulse from the external of
the unit exceeds +5V. (F)

(Input current : 10 to 20mA) oncoger

B>

Motor

XPlease refer to Q-38 for
standard wiring.

¢ ¥ ©
signal Connector/

Zero point excitation + Socket
output signal - —— I

(H)
Temp.
controller

CW+
CW-

User

Controller )
SSR/
Power
controller

CCW-

CCW+
HOLD OFF+[
HOLD OFF-

. . )
(m] Dimensions

(unit: mm)
)

Timer

(L)

Panel

7 108 meter

4-M4 Tap depth: 8 fathor
— Speed/ Pulse
meter

(N)
Display
unit

(0)
Sensor
controller

(P)
Switching
mode power
supply

170
120
|

Q)
Stepper

motor&
Driver&Controller

(R)
Graphic/
Logic
panel

T (S)
Field
! network
5 device

5 122 (STgftware

134.3

)
Other
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MD5 Series

5-Phase Micro stepper motor driver [MD5-HF14-A0]

1 Function selection switch STOP current adjuster
ALARM LED(red) RUN current adjuster.

Power indicator LED ﬁ?::ﬁ:;?% r Resolution adjuster
A\
<
i [T TLTLT] 2
- nnuu h(-2
D, i° & e 2 -
, ] 3B
- T o5 -
" 7777 c € t Motor j tPower_T
—— connection terminal
terminal
© Function selection switch
Switch position
N N F i
lE“g“? (0] ame unction ON OFF
ON 1 TEST Self-diagnosis Rotate in 30rpm —
2 2/1 CLK Pulse input method 1-pulse input 2-pulse input
3 C/D Auto current down Not using Using
e TEST

X Self-diagnosis function is to test motors and drivers.
X Motors rotate with 30 rpm in full-step. Motor rotation speed is subject to change depending on resolution setting.
X Rotation speed = 30 rpm / resolution
X The motor will rotate in CCW direction when in 1-pulse input mode and in CW direction when in 2-pulse input mode.
Note) Make sure that TEST switch is set to OFF before supplying the power.
It may cause injury or danger if TEST switch is set to ON when power is supplied.
e 2/1 CLK
X 1/2 CLK switch is to select pulse input mode.
X 1-pulse input mode : CW — operation command pulse input, CCW — rotation direction pulse input
([H]: CW rotation, [L]: CCW rotation)
X 2-pulse input mode : CW — CW direction rotation pulse input, CCW — CCW direction rotation pulse input
e C/D (Auto current down)
X This function is reducing current automatically according to STOP current setting value in order to suppress generated
heat when motor is stop.
Xt activates when there is no pulse input of motor operation for over 100ms.

© RUN current setting

97, Y |S/W No 0 1 2 3 4 5 6 7 8 9 A B (¢} D E F
S@i

® . | [Current

557 ||(Arms/Phase) 04 |05 |[0.57 [0.63 |0.71 |0.77 |0.84 (0.9 |0.96 |1.02 (1.09 [1.15 |1.22 [1.27 [1.33 (1.4

XRUN current is a phase current provided to 5-phase stepper motor.

XBe sure to set RUN current at the rated current or below.

X Adjust the RUN current in case severe heat generation occurs. Be sure that torque decreasing may occur when adjusting
the current.

Note) Be sure to adjust RUN current while motor is running.

© STOP current setting
o, N[swNo o [t 2 [3 4 |5 6 [z [8 [o oA |8 |c b [ |

Q@@
o =~
o\ || % 27 31 [36 |40 |45 |50 (54 [58 |62 |66 |70 |74 |78 |82 |86 |90

current is a phase current provided to 5-phase stepper motor at standstill.

><It will be activated when C/D (Auto current down) is set to ON. By setting STOP current, it is possible to suppress the
heat generation at motor standstill.

XSTOP current setting value is the ratio of RUN current setting value (%).

Ex) In case RUN current setting value is set to 1.4A and STOP current setting value is set to 50%, auto current down

current is set to 0.7A.

X STOP current setting value may have some deviation depending on resistance impedance of motor.

X Auto current down function will be activated when HOLD OFF signal is [L]. When HOLD OFF signal is [H], the function is
not activated since the current provided to each phase is cut off.

Note) Be sure to adjust STOP current while motor is at standstill.
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Stepper Motor Driver(1.4A/phase, AC Power, Alarm output)

© HOLD OFF function
XWhen HOLD OFF input signal is [H], motor excitation is released.
When HOLD OFF input signal is [L], motor excitation is in a normal status.
XA function used to rotate motor's axis using external force or used for manual positioning.
XHOLD OFF Input signal [H] and [L] represent photocoupler ON/OFF in a circuit.
X Please do not use for stopping motor.

© Setting microstep(Microstep : Resolution)

292, Y [S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q@E Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 (125 |200 |250

o
®)
& C)

o8t Step angle |0.72° |0.36° [0.18° [0.144° |0.09° |0.072° [0.045° |0.036° |0.0288°(0.018° [0.0144°|0.009° |0.0072°|0.00576° 0.0036°| 0.00288"

e Resolution setting
X Microstep is to make basic step angle of 5-phase motors (0.72°) divided into smaller angle according to setting values.
X The formula for microstep angle is ;

Motor revolution angle (5-phase motors) = Basic step angle(0.727)

Resolution
XIn case of geared motors, step angle shall be determined by dividing step angle by gear ratio.
EX) 0.72°/ 10 (1:10) = 0.072°
Xt may cause step-out if resolution is changed while motor is running.

© ALRAM OUTPUT Function
X Overheat : When the temperature of inner driver (Base) is over 80°C, Alarm LED (Red) is turned ON and motor becomes
HOLD OFF. Turn OFF the power, remove the causes, and re-supply the power to clear the alarm.
X Overcurrent : When overcurrent is applied to motor due to damage by a fire of stepper motor, broken of inner driver, or
occurrence of abnormal error, Alarm LED (Red) flashes and motor becomes HOLD OFF. Turn OFF the
power, remove the causes, and re-supply the power to clear the alarm.

(@] Input-Output diagram

+5VDC
—
{: " cw
"""" ] XCW
| 2-pulse input mode - CW direction rotation pulse
= ccw 1-pulse input mode - Operation command pulse input
""" ]
| XCCW
HOLD OFF 2-pulse input mode - CCW direction rotation pulse input
""" +5VDC 1-pulse input mode - Operation command pulse

[H]: CW, [L] : CCW

XHOLD OFF
Motor excitation OFF control signal
[H] : Motor excitation OFF

XWhen alarm occurs, it turns HOLD OFF. After cut off the
power, remove the causes to operate normally.

Motor X Overheat : —|
X Over current :

Blue / Black

Red / Brown

Orange / Purple

Green / Yellow

10 Lead wires

White / Gray

100-220VAC
50/60Hz

Avutonics Q-1

(A)
Photo
electric
sensor

(B)
Fiber
optic
sensor

©)
Door/Area
sensor

(D)
Proximity
sensor

(E)
Pressure
sensor

(F)
Rotary
encoder

(G)
Connector/
Socket

(H)
Temp.
controller

0]

SSR/
Power
controller

)
Counter

(K)

Timer

(L)
Panel
meter

(M)

Tacho/
Speed/ Pulse
meter

(N)
Display
unit

(0)
Sensor
controller

(P)
Switching
mode power
supply

Q)

Stepper
motor&
Driver&Controller

(R)
Graphic/
Logic
panel

(S)
Field
network
device

Y
Software

)
Other




MD5 Series

(m] Connections

Motor

X Please refer to Q-38 for
standard wiring.

[T </
any =
£ 3 [
D : 2 -
<
w ERE] =
Blue
Red
Orange
Green 100-220VAC 50/60Hz
Black

Note) Add external resistance when power
for pulse from the external of the unit
exceeds +5V.

(Input current : 10 to 20mA)

<

> Aam 00

L » output '|'_

T
Sz o _
% ) %o ot <
003 Q User
20 Controller
I
I
[m] Dimensions
(unit: mm)
20 7 108
4—5‘ ’—
Ul 4-M4 Tap depth:8
© oo
e IS
L
MD5-HF14-A0
= o uuG
~J§L— +§<—
40 122
42 134.3
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Stepper Motor Driver(2.8A/phase, AC Power)

5-Phase Microstep motor driver [MD5-HF 28] e
electric
B B Resolution adjuster sensor
STOP current adjuster o
RUN current adjuster optie
©
Door/Area
é 3¢ (PDrZ)ximity
)
Power indicator LED—, Function :;iss?:re
ALARM LED(red)— selection switch -
GN US XKR-505G can be replaced with MD5-HF28. By
) . . X Power supply 100-220VAC and connected socket are upgraded. encoder
© Function selection switch
- — (©)
NO Name Function g\xtCh position OFF ggg;:xm"
lE”g”g' 1 TEST Self-diagnosis Rotate in 30rpm — *
O,\} 2 2/1 CLK Pulse input method 1-pulse input 2-pulse input Tome or
3 C/D Auto current down Not using Using
oTEST s
% Self-diagnosis function is to test motors and drivers. controllor
X Motors rotate with 30 rpm in full-step. Motor rotation speed is subject to change depending on resolution setting.
X Rotation speed = 30 rpm / resolution &) er
X The motor will rotate in CCW direction when in 1-pulse input mode and in CW direction when in 2-pulse input mode.
Note) Make sure that TEST switch is set to OFF before supplying the power.
It may cause injury or danger if TEST switch is set to ON when power is supplied. e
e2/1 CLK
X 1/2 CLK switch is to select pulse input mode. o)
X 1-pulse input mode : CW — operation command pulse input, CCW — rotation direction pulse input meter
([H]: CW rotation, [L]: CCW rotation)
X 2-pulse input mode : CW — CW direction rotation pulse input, CCW — CCW direction rotation pulse input L
oC/D (Auto current down) mtar %
X This function is reducing current automatically according to STOP current setting value in order to suppress generated
heat when motor is stop. gqii_puay
Xt activates when there is no pulse input of motor operation for over 100ms. unit
© RUN current setting ©
s00. N [S/W No o 1 |2 s |4 |5 & |7 8 Jo [~ B [c |p [ |F contreller
Q,
exI/) ||Current 114 [125 (136 [150 [1.63 [174 |186 [1.97 [2.10 |220 [2.30 |2.40 |250 [2.60 |2.78 |2.88 | | Swiching
61> (Arms/Phase) | ' : . . : . . : : h : . . : . . mode power
XRUN current is a phase current provided to 5-phase stepper motor. -
X Be sure to set RUN current at the rated current or below. ‘sﬂ';ppe,

X Adjust the RUN current in case severe heat generation occurs. Be sure that torque decreasing may occur when adjusting  [[sSam
the current.

Note) Be sure to adjust RUN current while motor is running. (ERr)apmc/
ogic
© STOP current setting panel
207, Y |S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F Lsi%ld .
Q, &> networl
[s] - device
%5 - ch % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90
m
X STOP current is a phase current provided to 5-phase stepper motor at standstill. Software
Xt will be activated when C/D (Auto current down) is set to ON. By setting STOP current, it is possible to suppress the
heat generation at motor standstill. )
X STOP current setting value is the ratio of RUN current setting value (%). other

Ex) In case RUN current setting value is set to 1.4A and STOP current setting value is set to 50%, auto current down
current is set to 0.7A.
X STOP current setting value may have some deviation depending on resistance impedance of motor.
X Auto current down function will be activated when HOLD OFF signal is [L]. When HOLD OFF signal is [H], the function is
not activated since the current provided to each phase is cut off.
Note) Be sure to adjust STOP current while motor is at standstill.
.|
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MD5 Series

© Zero point excitation output signal (ZERO OUT)
CWPuIseO?:': ||||||||||||||||||||||||||

CCW Pulse o?: [ | | |
ZERO OUT OOF': _|_| |_| |_

0o 1 2 3 4 5 6 7 8 9 0 1 2 1 0

X The signal is output to indicate when the motor excitation status is in the initial stage. / Used to check the rotation
position of motor's axis.

XIn case of full step, the signal is output every 7.2°. (50 times / rotation)

EX) Full step (0.72°/Step) : Signal is output every 10 pulses. 20 divisions (0.036°/Step) : Signal is output every 200 pulses.

© HOLD OFF function

XWhen HOLD OFF input signal is [H], motor excitation is released.
When HOLD OFF input signal is [L], motor excitation is in a normal status.

XA function used to rotate motor's axis using external force or used for manual positioning.

XHOLD OFF Input signal [H] and [L] represent photocoupler ON/OFF in a circuit.

X Please do not use for stopping motor.

© Setting microstep(Microstep : Resolution)
W £07, S/W No 0 1 2 3 4 5 6 7 8 9 A B C D E F
§@j§ Resolution |1 2 4 [5 8 |10 [16 J20 |25 Ja0 |50 [so [100 [125 [200 [250
s

C)

o8l Step angle |0.72° |0.36° [0.18° |0.144° |0.09° |0.072° |0.045° |0.036° |0.0288°|0.018° {0.0144°(0.009° |0.0072°|0.00576° 0.0036°|0.00288°
e Resolution setting(Same as MS1, MS2)

Xt is set to MS1 when division selection signal is [L], and MS2 when division selection signal is [H].

X Two different micro step can be set using DIVISION SELECTION. Users can select one of them via external input signals.
X Microstep is to make basic step angle of 5-phase motors (0.72°) divided into smaller angle according to setting values.
X The formula for microstep angle is ;

Basic step angle(0.72°)
Resolution
XIn case of geared motors, step angle shall be determined by dividing step angle by gear ratio.
EX) 0.72°/ 10 (1:10) = 0.072°

Xt may cause step-out if resolution is changed while motor is running.

© ALRAM Function

X Over heat : When the temperature in driver BASE is over 80°C, Alarm LED will be ON and motor will stop with holding the

torque. Remove the Over Heat Alarm causing factors and reset the power in order to reset alarm function .

X Overcurrent : When overcurrent is applied to the motor due to driver damage or errors, Alarm LED will flash. In case of
overcurrent, the motor will be HOLD OFF. Cut off the power and remove overcurrent-causing factors in
order to resume normal operation.

(w] Input-Output diagram

Motor revolution angle (5-phase motors) =

+5VDC
—ow XCW
2-pulse input mode - CW direction rotation pulse input
o 1-pulse input mode - Operation command pulse input
L — XCCW
j}; HOLD 2-pulse input mode - CCW direction rotation pulse input
,,,,, OFF . . . . .
1-pulse input mode - Rotation direction pulse input
}5 ook secection [H1: CW, [L]: CCW
XHOLD OFF

Motor excitation OFF control signal
[H] : Motor excitation OFF

Blue / Black

XDIVISION SELECTION
Division selection signal
— [L] : Operated by MS1 setting resolution.
[H] : Operated by MS2 setting resolution.

Red / Brown

Orange / Purple Motor

Green / Yellow

10 Lead wires

White / Gray

XZERO OUT
1°§5§§8X£C Zero point excitation output signal ON for zero point excitation
+GND
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Stepper Motor Driver(2.8A/phase, AC Power)

(@] Connections o
PEATAIATAVAVATATATATAVATATATATATS) electric
/1 sensor
Fover
Py | optic
-l sZnsor
LI Elilil 1l
EERR ©
i Cose
J Note) Add external resistance when O ity
A | F.G power for pulse from the external sensor
of the unit exceeds +5V.
100-220VAC 50/60Hz (Input current : 10 to 20mA) B e
Black ®
Green Rotavg
: Orange Motor e
Division selection+ —»——! Red
Signal' R Blue g;o)nnectorl
Zero point excitation + —-! Socket
i output signal - —— X Please refer to Q-38 for
T2+ tandard wiring. )
=S>= 0 S 9 Temp.
%O§8 LOLLOL User controller
93 Controller o
og SSR/
B contraler
(m] Dimensions , o
(unit: mm)
49
20 e 127.5 10.5 (Tri(r)“er
5 1Ol
D 4-06 (L
Panel
I 3 meter
t 3
O000000000 L
:EDD::m: 000000000000 O0O0OO0O0 Speed Pulse
P ) O0000000000O0OO0O00
[ 1 e ) 000000HPOO0O0O0000HOO ™
% O0000000000O00OO000 Display
— 000000000000 O0O0O0O0
— 000000000000 O0O0O0O o
== 00000000000000000 Sonsor
— 000000000000 O0O0OO0O0 controller
© — © O000000O000O0O0O0OO0O00 . .
®© rowen Q ~ o006 0000000000000+- 3 b Switching
o] O00000POOOOOO0OLO = ;“f;‘,jy"“*’
000000000000 O0O0O0O0
O0000000000O00OO0O00 (Sc(lt)epper
000000000000 O0O0OO0O motors
0000000000000 0000 Orivers Cortroler
O000000O000O0O0O0OO0O00 R)
0000000000000 0000 Coga”!
oooo000dDo00OOOOOODO panel
000000000000 O0O0OO0O ©)
====== 2 O000000000 Fleld
¥ networl
device
A4
(STgftware
sy walalalalalalalsatalalalalalais
== \ ' / == "] ()
| Other
% u
- T
R5 146 _
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MD5 Series

5-Phase stepper motor driver [MD5-ND14]

b

_|
=
g

=

il
DC20-35V

g

IMD5-ND14
+5V(0UT)
Max 30mA

_5
BLUE
RED
ORANGE
GREEN
BLACK
+o

1]
a
a
@
@
a@
a
a
a
@
a
[=1]
@l
a@

.
g BN EOD w
e I (- ORI v |
i’ BiE E S8¢%
|
/ . T_ Input _T T_ Motor I T
! Function terminal connection Power
,‘ selection terminal terminal
Y STOP switch RUN ermina
¥ current current
adjuster adjuster
© Function selection switch
”jj ’ Switch position
NO N Funct
=13 ame unction ON OFF
1 1/2 CLK Pulse input method 1-pulse input 2-pulse input
2 FULL < HALF Resolution Setting 0.72° 0.36°

e 1/2 CLK
X 1/2 CLK switch is to select pulse input mode.
X 1-pulse input mode : CW — operation command pulse input, CCW — rotation direction pulse input
([H]: CW rotation, [L]: CCW rotation)
X 2-pulse input mode : CW — CW direction rotation pulse input, CCW — CCW direction rotation pulse input
e FULL — HALF
XFULL « HALF switch is to select pulse input mode.
XIf changing resolution while the motor is running, it may cause step-out.

© RUN current setting
RUN XRUN current is a phase current provided to 5-phase stepper motor.
CURRENT  3¢Be sure to set RUN current at the rated current or below.
X RUN current setting range: 0.5 to 1.5A
XWhen changing RUN current, connect CP+ to voltmeter (+) terminal and CP- to voltmeter (-) terminal, then
adjust the volume.
X The formula for phase-current setting is ;
STQD?ﬁ\%N Setting current(A) = CP Input2VoItage(V)
cP- cp+ | XAdjust the RUN current in case severe heat generation occurs. Be sure that torque decreasing may occur
when adjusting the current.
Note) Be sure to adjust RUN current while motor is running.

© STOP current setting

STOP X STOP current is a phase current provided to 5-phase stepper motor at standstill.
CURRENT 3¢ A function to reduce the current in order to suppress the heat generation at motor standstill / STOP current
setting range : 25 to 75% of RUN current using VR
XIn case Run current setting value is set to 1.0A and STOP current setting value is set to 50%, STOP
current is set to 0.5A.
25% 75% X STOP current setting value may have some deviation depending on resistance impedance of motor.
X STOP current function will be activated when HOLD OFF signal is [L]. When HOLD OFF signal is [H], the
function is not activated since the current provided to each phase is cut off.
X STOP current function will be activated when no operation command pulse is input within 500ms.
Note) Be sure to adjust STOP current while motor is at standstill.

© HOLD OFF function
XWhen HOLD OFF input signal is [H], motor excitation is released.

When HOLD OFF input signal is [L], motor excitation is in a normal status.
XA function used to rotate motor's axis using external force or used for manual positioning.
XHOLD OFF Input signal [H] and [L] represent photocoupler ON/OFF in a circuit.
XPlease do not use for stopping motor.

.|
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Stepper Motor Driver(1.5A/phase, AC Power)

(m] Input diagram o
electric
....... h— HCW . N . . o
PPN cw 2-pulse input method(CW direction rotation pulse input) 3:’,?;
Rl e 1-pulse input method(Operating command pulse input) sensor
) Note) If the power for driving pulse from external is over than |
+5V, please connect resistor DoorlArea
3+
CCw XCCW o
. — 2-pulse input method(CCW direction rotation pulse input) consor”
1-pulse input method(Rotating direction pulse input)
________ : +— — [H]: CW, [L] : CCW ) eure
= Yi% HOLD OFF
""""" _ XHOLD OFF
o The control signal for hold off of Motor — [H] : Motor Hold OFF | &)
Inner circuit of encoder
MD5-ND14
(©)
- Connector/
Socket
(m] Connections A o
== Temp.
~ — controller
Al B E 3 84288 & 5 0
— gl ST F EEEss J8 sE SSR
—J N— controller

H )
Q H W Counter
v

> )
o——» +5V 30mA output Timer

Note) Add external resistance L";,’ne.
when power for pulse from | meter
+ - the external of the unit (M)i

Power 20- exceeds +5V. L/
35VDC (Input current:10 to 20mA) | Speed/ Pulse

meter

05A
158

e,

Black ([;4_) )
ispla
Green wnit
User Orange .
Controller Red Motor XPlease refer to Q-38 for |

standard wiring. Sensor

controller

CW+
CW-

CCW-

CCW+
HOLD OFF+
HOLD OFF-

Blue

(P)

. . Switching
= Dimension mode power
ensions (unit: mm) | PP

Q)
Stepper

motor&
Driver&Controller

|
|

(R)
Graphic/
| — —— Logic
panel

@
(&)
45

(S)
Field
network
device

80
87 m

Software

93 55.5

Jus )
:w ET% S
e ———————

)
Other

B
b

[ Autonics|
FONER
120K
Flla-wHALF|
ID5-ND14
Dezo-35v
+5V(0UT)
Max 30mA

o

@
.

HOLD OFF

1]

2

al--

D

i

2%
5%
ac{Fonr
RN RN
05t
150

SRR
D
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