MD5 Series 5-Phase Stepper Motor Driver

Small, Light, High Speed & Torque 5-Phase Stepper Motor Driver «»
H H Photoelectric
Sensors
(m] Features
e Bipolar constant pentagon drive method ) ] ®)
e Includes auto current down and self-diagnosis function Opte
e Low speed rotation and high accuracy controlling with Sensors
microstep-driving (MD5-HD14, MD5-HF 14, MD5-HF14-A0, o
MD5'H F28 Door/Area
[Max. resolution - 250 division / In case of 5-phase stepper Sensors
motor of which basic step angle is 0.72°, it enables to
control up to 0.00288° per pulse and it requires 125,000 O ity
pulses per rotation.] . o Sensors
e Photocoupler input insulation method to minimize the MD5.HE14 D5 HD14 v
i - - (
effects from external noise MD5-HF28 MD5-HF14-A0 MD5-ND14 | Shosure
Please read “Caution for your safety” in operation Sensors
manual before using.
u . (F)
(w] Ordering Information Rotary
[mo |[5] - [H][F][14] - e -
No mark |Zero point excitation output” Connectors/
Connector Cables/
Output (AO Alarm output Sensor Distribution
Boxes/ Sockets
RUN current 14 1.4A/Phase )
28 2.8A/Phase Comperare
Power supply D 20-35VDC
F 100-220VAC 50/60Hz %’sasflrower
ontrollers
Step type (resolution) H Micro step (250-division)
N Normal Step XKR-55MC can be replaced with MD5-HD14. |©)
Motor phase [5 |5-Phase XKR-5MC can be replaced with MD5-ND14.
Item : XMD5-MF14 can be replaced with MD5-HF14.
MD Motor Driver XKR-505G can be replaced with MD5-HF28.
X1: Except MD5-ND14 ' | | placedwl fimers
(m] Specifications
Model MD5-HD14 [MD5-HF14 [MD5-HF14-A0 [MD5-HF28 [MD5-ND14 S
Power supply 20-35VDC* [100-220VAC 50/60Hz [20-35VDC*! Meters
Allowable voltage range |90 to 110% of the rated voltage
Max. current consumption*? [3A [5A 3A L/
RUN current*? 0.4-1.4A/Phase [1.0-2.8A/Phase 0.5-1.5A/Phase Speed / Pulse
25 to 75% of RUN Meters
STOP current 27 to 90% of RUN current (set by STOP current switch) current (set by STOP
current volume) EN-L "
Drive method Bipolar constant current pentagon drive Units
Basic step angle 0.72°/Step
Resolution 1,2,4,5,8,10, 16, 20, 25, 40, 50, 80, 100, 125, 200, 250-division (0.72" to 0.00288"/Step) 1, 2-division (0.72, 0.36/Step) ©)
i S
Pulse width Min. 1us (CW, CCW), Min. 1ms (HOLD OFF) Min. ]%”j(ﬁc‘;‘ﬁDog‘lé"l)j Controllers
o .
83 |Duty rate 50% (CW, CCW) ®
38 [Rising/Falling time [Below 130ns (CW, CCW) Switching
5 8 [Pulse input voltage |[H]: 4-8VDC, [L]: 0-0.5VDC Mode Power
Eg Pulse input current |7.5-14mA (CW, CCW), 10-16mA (HOLD OFF, DIVISION SELECTION, ZERO OUT)**
" Q)
?ﬁ':éué"n%;;gu'se Max. 500kHz (CW, CCW) Max. 50kHz (CW, CCW)| EECEs
& Controller:
Input resist %ggggﬁg’_g DM DIvISION SELECTION) 5000 ﬁ\(/)vl,_g%v'y ) 3300 (ROL5 Or 3900 —
nput resistance , , , ; (R)
10Q (2ERO OUT) 100 (ALARM) 00 (ZEROGOT) | GO HOLDOFRY e
Insulation resistance Over 100MQ (at 500VDC megger, between all terminals and case) Panels
Dielectric strength 1000VAC 50/60Hz for 1min (between all terminals and case) )
o . +500V the square wave ) ) o +500V the square wave ;f:aork
Noise immunity noise (pulse width: 1ps) [+2000V the square wave noise (pulse width: 1ps) by the noise simulator |noise (pulse width: 1us) | | pevices
by the noise simulator by the noise simulator
\Vibration Mechanical 1.5mm amplitude at frequency of 5 to 60Hz (for 1 min) in each X, Y, Z direction for 2 hours m
Malfunction 1.5mm amplitude at frequency of 5 to 60Hz (for 1 min) in each X, Y, Z direction for 10 min Software
Environ-  |Ambient temp. gt:)?'a4goe:(;-’10 to60°c  |0t050°C, storage: -10 to 60°C gté?'a‘t_;%:c-'m t0 60°C
ment Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Approval C€ C€ C€ C€ |3
i X6 Approx. 327.5 Approx. 840 Approx. 820 Approx. 1.35k Approx. 183
Weight™ (approx. 2209? (approx. 680%) (approx. 660%) (approx. 1.2kg (approx. 130%)

% 1: When using over 30VDC power supply, torque characteristics are improved but the driver temperature raise. The unit should be installed at the well ventilation
environment.

X2: Based on ambient temperature 25°C, ambient humidity 55%RH.

X3: RUN current varies depending on the input RUN frequency and max. RUN current at the moment varies also varies depending on the load.

X4: In case of MD5-HF 14-A0O, MD5-ND14, there are no DIVISION SELECTION, ZERO OUT function.

X5: Max. input pulse frequency is max. frequency to be input and is not same as max. pull-out frequency or max. slewing frequency.

X6: The weight includes packaging. The weight in parenthesis is for unit only. X Environment resistance is rated at no freezing or condensation.

.|
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MD5 Series

5-Phase Micro Stepper Motor Driver [MD5-HD14]
=] Unit Description ‘ Resolﬁ)liWitCh |fRUN current switch

J__STOP current switch

MD5-HD14

Power indicator

T T_ Input _T T I|\/|otor Power

i terminal
Function Zero connection .-
selection output terminal termina
DIP switch

C€

© Function selection DIP switch

X Refer to page Q-3 for the specifications.

Switch position

UEIEIEI No. |Name Function ON OFF (default)

123 1 TEST Self diagnosis function 30rpm rotation Not use
ON 2 1/2 CLK Pulse input method 1-pulse input method 2-pulse input method
3 C/D Auto current down Not use Use
o TEST

e Self diagnosis function is for motor and driver test.
e This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings.
e Rotation speed = 30rpm/resolution
e In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.
XBe sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous.
e 1/2 CLK
e 1/2 CLK switch is to select pulse input method.
e 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
e 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.
e C/D (auto current down)
o This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
o |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.
XBe sure that when motor RUN current is reduced, the stop torque of motor also reduced.
X Set the STOP current by the STOP current switch.

© RUN current

£07, YSwitch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

Q‘o
%@: Current 04 0.5 |0.57 |0.63 |0.71 |0.77 [0.84 |09 [0.96 (1.02 [1.09 (1.15 [1.22 (1.27 |1.33 |14

* RUN current setting is for the current provided for motor when the motor runs.
XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

X Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© STOP current

Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

BN

!
&
NS | % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

68 L

o STOP current setting is for the current provided for motor when the motor stops for preventing severe motor's heat.
o This setting is applied when using C/D (current down) function.
o Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4Ax0.4=0.56A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.
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5-Phase Stepper Motor Driver (1.4A/Phase, DC Power)

© Zero point excitation output signal (ZERO OUT) ® _

CW Pulse OFF

(B)

ON ;
CCW Puise - [0 ope

Sensors

zero out ON [] [ c

©
OFF S T 2 34 567 8 9 01 2 1 0 Sensars

e This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis.

o This signal outputs every 7.2° of rotation of the motor axis regardless of resolution. O ity
(50 outputs per 1 rotation of the motor.) Sensors
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input. _

© HOLD OFF function i;’

 This signal is for rotating motor's axis using external force or used for manual positioning.

e When hold off signal maintains over 1ms as [H], motor excitation is released. (F)

* When hold off signal maintains over 1ms as [L], motor excitation is in a normal status. Encoders

XMust stop the motor for using this function. ©

X Refer to m /O Circuit and Connections. Gomectors)

© Microstep (microstep: resolution) SensorDistrbuton
Q‘“? 0 z% Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F (T.:,mperamre
o > |Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 |125 200 |250 Controllers
fogie 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°

® Resolution (same as MS1, MS2) S5rs s Power

Controllers

e The MS1, MS2 switches is for resolution setting.

o Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2)
e Select the step angle (motor rotation angle per 1 pulse). Chunters
e The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.

® The calculation formula of divided step angle is as below. ®

i ° Timers
Set step angle = Basic step an.gle (0.72°)
Resolution
e When using geared tlype motor, the anglg is step angle divided by gear ratio. S
Step angle / gear ratio = Step angle applied gear Meters
E.g) 0.72°/10 (1:10) = 0.072° "
X Must stop the motor before changing the resolution. Tacho /
Speed / Pulse
H H = Meters
(w] 1/O Circuit and Connections
[Signal] +5VDC SOW é”ii_.:.ay
- nits
o N ‘—°C/W°—' 2-pulse input method (CW rotation signal input)
AT . 1-pulse input method (operating rotation signal input) ©
xcew Contraters
i ﬂ 2-pulse input method (CCW rotation signal input) I
----- ) 1-pulse input method (rotation direction signal input) (SP)_ N
— [H]: CW, [L]: CCW Wods Power
o HoLD %HOLD OFF SupPtes
----- s OFF Control signal for motor excitation OFF @
L — [H]: Motor excitation OFF A EETLTe
..... ] o——8 ntroller.
}; DIVISION XDIVISION SELECTION DTS
MRS ,SELECTlON Division selection signal R
|, GND — [L]: Operated by MS1 setting resolution Coapnie!
[H]: Operated by MS2 setting resolution Panels
ZERO OUT %ZERO OUT ©
Zero point excitation output signal — Zero point status ON E';';ork
[Motor] Pentagon |Standard X|If the power for driving pulse from external is over Devices
connection [connection than +5VDC, please connect resistor at the outside.
BLUE Blue Gray+Red (input power max. 24VDC, input current 10-20mA) O ware
RED Red Yellow+Black
ORANGE (® Orange+White Motor
GREEN (& Brown+Green
X This connection cable color is only for Autonics motors.
BLACK Blue+Purple It may different cable color when using other motors.
* Power
[Power] ~ 20-35VDC
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MD5 Series

(m] Connections

Avtonics

+ _
""""" POWER
20-35VDC
Division selection 4 | Black
signal - »~— Green
P 7 int
% % %% (H_j o) eiré)itgg(l)nn J_"‘_ Orange XPlease refer to Q-40 for
09 g User output signal Red Motor standard wiring.
=23 Controller
o2 Blue
I
(@] Dimensions
(unit: mm)
86
76.5
74
38
7] ]
HH HHHHHHEHHEHE HE |

D | C
)‘(
D | C
D | C
D | C
| C
I
|
i
94
100
105

AAA AR []

4.5

.|
Q-6 Avutonics



5-Phase Stepper Motor Driver (1.4A/Phase, AC Power)

5-Phase Micro Stepper Motor Driver [MD5-HF14]
(w] Unit Description

i — Resolution
1 Function selection DIP switch STOP current switch

switch

*) )
Photoelectric
Sensors

(B)

Alarm indicator (red) RUN currtlent switch g:ﬁ;
P nput Sensors
Power mdmator—l rterminal _¢
:gco)orlArea
Q RRRRRRARAR o
+I +I I I I - Proximity
> N " :H | <
o oo oo g E o I:J o % 3
w 8 z 5 g g - Z O é :’Er)essure
\z g £ % 3 <l I'@_' @ y, Y= Sensors
t Motor _T T_POV‘(SF_T forary
= connection terminal Encoders
Autonies terminal o S
%Refer to page Q-3 for the specifications. | fohectors
. . . Connector Cables/
© Function selection DIP switch Sensr Distiuton
) Switch position
E|E|E| No. | Name Function ON OFF (default) O perature
T2 3 1 TEST Self diagnosis function 30rpm rotation Not use Controllers
ON 2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method
3 C/D Auto current down Not use Use N
° TEST Controllers
o Self diagnosis function is for motor and driver test. v
o This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings. Counters
e Rotation speed = 30rpm/resolution
e |n 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW. ®
XBe sure that the TEST switch is OFF before supplying the power. Timers
If the TEST switch is ON, the motor operates immediately and it may be dangerous.
®2/1 CLK Panel
e 2/1 CLK switch is to select pulse input method. Meters
e 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW) ™)
e 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input. o puise
Meters
o C/D (auto current down) ‘
e This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops. gvilplay
o |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current. Units
X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.
X Set the STOP current by the STOP current switch. S
Controllers
© RUN current -
507, N Switch No. |0 1 2 3 |4 5 6 7 8 9 |A B |c |p |E |F Switching
S@i Supplies
® . |Current
L551° (A/Phase) 0.4 0.5 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 (S?) N
tepper Motors
* RUN current setting is for the current provided for motor when the motor runs. .
XWhen RUN current is increased, RUN torque of the motor is also increased. .
XWhen RUN current is set too high, the heat is severe. fLsr)a,_mic/
ogic

X Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© STOP current

Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

807

o
Q \>
‘9@“ % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

68l

o STOP current setting is for the current provided for motor when the motor stops for preventing severe motor's heat.
e This setting is applied when using C/D (current down) function.
o Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4Ax0.4=0.56A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
X Change STOP current only when the motor stops.
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MD5 Series

© Zero point excitation output signal (ZERO OUT)

o MU
CW Pulse OFF
ON
CCW Pulse OFF I | I |
zero out ON [] |

O':':012345678901210
e This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis .
 This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input.

© HOLD OFF function

o This signal is for rotating motor's axis using external force or used for manual positioning.
e When hold off signal maintains over 1ms as [H], motor excitation is released.

e When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to m I/O Circuit and Connections.

© Microstep (microstep: resolution)

s07, \Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F
‘2 3 Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 |125 |200 |250
feste 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°

® Resolution (same as MS1, MS2)

e The MS1, MS2 switches is for resolution setting.

® Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2)

o Select the step angle (motor rotation angle per 1 pulse).

® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.

e The calculation formula of divided step angle is as follow. Set step angle = Basic;tep Iart].gle (0.72°)

e When using geared type motor, the angle is step angle divided by gear ratio. esolution
Step angle / gear ratio = Step angle applied gear
E.g) 0.72°/10 (1:10) = 0.072°

X Must stop the motor before changing the resolution.

© Alarm output function

e Overheat: When the temperature of driver base is over 80°C, alarm indicator (red) turns ON and motor stops with holding
the excision. Turn OFF the power and remove the causes. Turn ON the power and alarm output is OFF.

e Overcurrent: When overcurrent is applied from motor damage by burn, driver damage, or error, alarm LED (red) is
flashed. When overcurrent occurs, the motor becomes HOLD OFF. Turn OFF the power and remove the causes to
normal operation.

(w] I/O Circuit and Connections

+5VDC XCW
_— 2-pulse input method (CW rotation signal input)
""" cw 1-pulse input method (operating rotation signal input)
q XCCW
_____ | 2-pulse input method (CCW rotation signal input)
1= ccw 1-pulse input method (rotation direction signal input)
— [H]: CW, [L]: CCW
- " XHOLD OFF
i HOOFLFD Control signal for motor excitation OFF
— [H]: Motor excitation OFF
}; “oon SEESTION XDIVISION SELECTION
M +5VDC Division selection signal
— [L]: Operated by switch MS1

[H]: Operated by switch MS2
XZERO OUT
Zero point excitation output signal — Zero point status ON

ZERO OUT

Pentagon [Standard

[Motor] - - .
BLUE ;’m'ﬂ% XIf the power for driving pulse from external is over
ue ra e . .
Y than +5VDC, please connect resistor at the outside.
RED Red Yellow+Black (input power max. 24VDC, input current 10-20mA)
ORANGE @ Orange Orange+White Motor
GREEN Green Brown+Green
BLACK Black Blue+Purple X This connection cable color is only for Autonics motors.

It may different cable color when using other motors.

[Power] — |
Power
—N

®-e 100-220VAC
®) 50/60Hz

= GND
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5-Phase Stepper Motor Driver (1.4A/Phase, AC Power)

(m] Connections

) )
Photoelectric
Sensors

POWER
JALARM

(B)
Fiber

Optic
= ‘ Sensors

(©)
Door/Area
Sensors

L o

o

o

o

o
\100-220VAC!

MD5-HF14

C€

Blue (D)

Red —O- . EG §L‘L§'$L“’
Orange A IH FG.
Green 100-220VAC 50/60Hz ©

Black Pressure

Sensors

Motor

XPlease refer to Q-40 for :?thary

standard wiring. Encoders

(G)

Connectors/

. PPy Connector Cables/
Zero point excitation + Sensor Distribution

output signal - —— Boxes/ Sockets

signal - =——

(H)
Temperature
Controllers

CW+

CW-

CCW-
HOLD OFF+[~

HOLD OFF-

User
Controller

CCW+

(1)
SSRs / Power
Controllers

. . )
(m] Dimensions Sounters

(unit: mm)
)

Timers

(L)
Panel

7 108 Meters

(M)

Tacho /
Speed / Pulse
Meters

G

O

(N)
Display
Units

(0)
Sensor
Controllers

(P)
Switching
Mode Power
Supplies

170
120

(@
Stepper Motors

& Drivers
& Controllers

J (R)
Graphic/

N

©)

Logic
Panels

(S)
Field

' 4-M4 Tap Depth: 8

40 54

Network
Devices

122
133.5

M
Software

.|
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MD5 Series

5-Phase Micro Stepper Motor Driver [MD5-HF14-A0]

(m] Unit Descriptior{ " Function selection DIP switch STOP current switch ———

Alarm indicator (red) RUN current switch

Input/Output

r terminal
A

Power |nd|cator Resolution switch

4—|

6@ SN [CETLLLLLIE] I @ <M
nnuu h(-2 C

E@@@ S
S = = wm =
27T @o

t Motor j tPower_T

connection terminal

terminal

X Refer to page Q-3 for the specifications.
© Function selection DIP switch

Switch position

EIEIEI No. |Name Function ON OFF (defaul)
11 2 3 1 TEST Self diagnosis function 30rpm rotation Not use

ON 2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method

3 C/D Auto current down Not use Use

o TEST
e Self diagnosis function is for motor and driver test.
e This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings.
e Rotation speed = 30rpm/resolution
e In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW.
XBe sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous.
e 2/1 CLK
e 2/1 CLK switch is to select pulse input method.
e 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
e 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.
o C/D (auto current down)
e This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor stops.
e |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.
X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced.
X Set the STOP current by the STOP current switch.

© RUN current
$07. Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

g@b Current
@ &
551° (A/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

o RUN current setting is for the current provided for motor when the motor runs.
XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

X Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© STOP current

o NswitchNo. [0 1 2 3 [+ [5 6 [z [8 Jo o [ Jc o [ |
Q, \&

N (% 27 |31 |36 |40 |45 |50 |54 |58 62 |66 |70 |74 |78 |82 [ss |90

o STOP current setting is for the current provided for motor when the motor stops for preventing severe motor's heat.
o This setting is applied when using C/D (current down) function.
o Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 1.4A and STOP current as 40%.

STOP current is set as 1.4Ax0.4=0.56A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.
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5-Phase Stepper Motor Driver (1.4A/Phase, AC Power, Alarm Output)

© HOLD OFF function

)
e This signal is for rotating motor's axis using external force or used for manual positioning. Photoelectric
e When hold off signal maintains over 1ms as [H], motor excitation is released.
e When hold off signal maintains over 1ms as [L], motor excitation is in a normal status. @
X Must stop the motor for using this function. Optic
X Refer to m /0 Circuit and Connections. Sensors
. . . ©
© Microstep (microstep: resolution) Doorires
£07, \Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F
§@} Resolution |1 2 4 5 8 10 |16 (20 |25 [40 |50 [80 |100 [125 200 (250 © ity
fosie 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°| | Sensers
©® Resolution (MS1) ®
® The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value. Pressure
e The calculation formula of divided step angle is as below.
_ Basic step angle (0.72°) (F)
Set step angle Resolution Encaers
e When using geared type motor, the angle is step angle divided by gear ratio. ©
Step angle / gear ratio = Step angle applied gear Somedtors sl
E.g)0.72°/10 (1:10) = 0.072° Sensor Distibution
XMust stop the motor before changing the resolution.
. (H)
© Alarm output function Tomporature

e Overheat: When the temperature of driver base is over 80°C, alarm indicator (red) turns ON and motor stops with holding
the excision. Turn OFF the power and remove the causes. Turn ON the power and alarm output is OFF. "
e Overcurrent: When overcurrent is applied from motor damage by burn, driver damage, or error, alarm LED (red) is SoRs | Power
flashed. When overcurrent occurs, the motor becomes HOLD OFF. Turn OFF the power and remove the causes to
normal operation.

)
. . . [of 1t
(@] /O Circuit and Connections
XCW
[Signal] +5vDC 2-pulse input method (CW rotation signal input) (L.
_______ 1-pulse input method (operating rotation signal input)
R 5
------- XCCW :’a)nel
2-pulse input method (CCW rotation signal input) Meters
Joeeees | 1-pulse input method (rotation direction signal input) "
= — [H]: CW, [L]: CCW L
....... | Speed / Pulse
XHOLD OFF ——
g g — Control signal for motor excitation OFF N
L "_, — [H]: Motor excitation OFF Display
XWhen alarm occurs, the motor becomes HOLD OFF. Turn OFF ©
} ----- KI: the power and remove the causes to normal operation. Sensor
_:' 2, ‘:_ i Controllers
""""" C 4 * Over heat: _| e
< Switching
Mode Power
® Over current: Supplies
@
Stepper Motors
& Drivers
& Controllers
Pentagon |Standard (R)
[Motor] connection |connection graphic/
ogic
BLUE Blue Gray+Red Panets
&)
RED Red VYellow+Black i
Network
Do
ORANGE e Orange Orange+White Motor eviees
GREEN Green Brown+Green (sTg“ware
Blue+Purle X This connection cable color is only for Autonics motors.
BLACK P It may different cable color when using other motors.
[Power]
L
Power 100-220VAC
N (0) 50/60Hz
GND

Avutonics Q-1


jylee
사각형
2kΩ
삭제

이연승
사각형
+5VDC 에서 수정


이연승
사각형
※If the power for driving pulse from external is over than +5VDC, please connect resistor at the outside.
(input power max. 24VDC, input current 10-20mA)

삭제



MD5 Series

(m] Connections

Motor

X Please refer to Q-40 for
standard wiring.

L » output '|'_

[ELELLLLL] 2/
L R <
<
H
100-220VAC 50/60Hz
1+
——»  Alarm 3.5VDC

r—
g
oO
99
o9
T T

A

(m] Dimensions

(unit: mm)

108

170
120

9] & (0]

&
JEiiinan

I

II

0 i

4-M4 Tap Depth: 8
5.4

122

133.5




5-Phase Stepper Motor Driver (2.8A/Phase, AC Power)

5-Phase Microstep Motor Drlver [MD5-HF 28]
(w] Unit Description

Resolution switch

RUN current switch
STOP current switch

MD5-HF28
Autonics

6CO014  MADE INKOREA

*) )
Photoelectric
Sensors

(B)
Fiber
Optic
Sensors

(©)
Door/Area
Sensors

(D)

Proximity
Sensors
E)
Power indicator——— FunctionJ Sonsors.
c € Alarm indicator (red) —— selection
%KR-505G can be replaced with MD5-HF28. DIP switch Oy
X Power supply 100-220VAC and socket type wire terminal blocks are Encoders
. . upgraded comparing to KR Series.
X Refer to page Q-3 for the specifications. -
© Function selection DIP switch Eli"i‘ibl‘/
) Switch position
lEIEIEI No. |Name Function ON OFF (defaull) g’:{’,ﬁ'.f;‘s'e
123 1 TEST Self diagnosis function 30rpm rotation Not use
ON 2 2/1 CLK Pulse input method 1-pulse input method 2-pulse input method o
3 C/D Auto Current Down Not use Use giﬁiﬁe":&r
o TEST
e Self diagnosis function is for motor and driver test. o
o This function makes the motor rotate with 30rpm in full step. Rotation speed varies with resolution settings. Counters
e Rotation speed = 30rpm/resolution
e In 1-pulse input method, it rotates to CCW, and in 2-pulse input method, it rotates to CW. w o
XBe sure that the TEST switch is OFF before supplying the power.
If the TEST switch is ON, the motor operates immediately and it may be dangerous. o
e 2/1 CLK Banal
e 2/1 CLK switch is to select pulse input method.
e 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW) m
e 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input. Speed | Pulse
o C/D (auto current down)
e This function is to reduce the current provided for motor automatically for preventing severe motor's heat when motor O ey
Stops_ Units
o |f motor RUN pulse is not applied, the current provided for motor reduces as the set STOP current.
X Be sure that when motor RUN current is reduced, the stop torque of motor also reduced. S
X Set the STOP current by the STOP current switch. Controllers
© RUN current ®
Q@? 07 e, Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F Mode Power
3] =
“‘@f &‘;gﬁg‘se) 114 |1.25 |136 |1.50 |1.63 |1.74 |1.86 [197 210 |220 |2.30 |240 250 (260 278 |2.88 | FCNEEE.
& Drivers
e RUN current setting is for the current provided for motor when the motor runs. OEEELID
XWhen RUN current is increased, RUN torque of the motor is also increased. R)
¥When RUN current is set too high, the heat is severe. Coed

X Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© STOP current

Panels

(S)

Field
Network
Devices

27, Y Switch No. 0 1 2 3 4 5 6 7 8 9 A B C D E F
Q \>
&@“ % 27 31 36 40 45 50 54 58 62 66 70 74 78 82 86 90

o STOP current setting is for the current provided for motor when the motor stops for preventing severe motor's heat.
e This setting is applied when using C/D (current down) function.
o Setting value of STOP current is percentage (%) ratio of the set RUN current.

E.g.) Set RUN current as 2.5A and STOP current as 40%.

STOP current is set as 2.5Ax0.4=1A

XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
% Change STOP current only when the motor stops.

Avutonics Q-13
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MD5 Series

© Zero point excitation output signal (ZERO OUT)

o MU
CW Pulse OFF
ON
CCW Pulse OFF I | I |
zero out ON [] |

O':':012345678901210
e This output indicates the initial step of excitation order of stepper motor and rotation position of motor axis .
 This signal outputs every 7.2° of rotation of the motor axis regardless of resolution.
(50 outputs per 1 rotation of the motor.)
E.g.) Full step: outputs one time by 10 pulses input, 20-division: outputs one time by 200 pulses input.

© HOLD OFF function

o This signal is for rotating motor's axis using external force or used for manual positioning.
e When hold off signal maintains over 1ms as [H], motor excitation is released.

e When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to m /O Circuit and Connections.

© Microstep (microstep: resolution)
£07, \Switch No. |0 1 2 3 4 5 6 7 8 9 A B C D E F

Z Resolution |1 2 4 5 8 10 16 20 25 40 50 80 100 [125 |200 |250

cY

98" |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°
® Resolution (same as MS1, MS2)

e The MS1, MS2 switches is for resolution setting.

® Select MS2 or MS2 by DIVISION SELECTION signal ([L]: MS1, [H]: MS2)

o Select the step angle (motor rotation angle per 1 pulse).

o The set step angle is dividing basic step angle (0.72°) of 5-phase stepper motor by setting value.

e The calculation formula of divided step angle is as follow. Basic step angle (0.72°)

Resolution

Q

[}

©
&

Set step angle =
e \When using geared type motor, the angle is step angle divided by gear ratio.

Step angle / gear ratio = Step angle applied gear E.g) 0.72°/10 (1:10) = 0.072°
X Must stop the motor before changing the resolution.

© Alarm output function

o Overheat: When the temperature of driver base is over 80°C, alarm indicator (red) turns ON and motor stops with holding
the excision. Turn OFF the power and remove the causes. Turn ON the power and alarm output is OFF.

e Overcurrent: When overcurrent is applied from motor damage by burn, driver damage, or error, alarm LED (red) is
flashed. When overcurrent occurs, the motor becomes HOLD OFF. Turn OFF the power and remove the causes to
normal operation.

(w] I/O Circuit and Connections
[Signal]

+5VDC
%CW
2-pulse input method (CW rotation signal input)
1-pulse input method (operating rotation signal input)
%CCW
2-pulse input method (CCW rotation signal input)
1-pulse input method (rotation direction signal input)
— [H]: CW, [L]: CCW
¥HOLD OFF
Control signal for motor excitation OFF

. — [H]: Motor excitation OFF

N DIVISION SELECTION XDIVISION SELECTION

e - Division selection signal

— [L]: Operated by switch MS1

oZ Q
4\%84\ gz\ 2

P [H]: Operated by switch MS2
AN
} _____ ZERO OUT <ZERO OUT
Zero point excitation output signa -~ Zero point status ON
Mot Pentagon |Standard X If the power for driving pulse from external is over
[Motor] connection |connection than +5VDC, please connect resistor at the outside.
BLUE Blue Gray+Red (input power max. 24VDC, input current 10-20mA)
RED Red Yellow+Black
ORANGE (3)—0range Orange+White Motor
GREEN (4)—{Green Brown+Green
BLACK Black Blue +Purple X This connection cable color is only for Autonics motors.

It may different cable color when using other motors.
100-220VAC
@ 50/60Hz

Q-14 Avutonics



5-Phase Stepper Motor Driver (2.8A/Phase, AC Power)

(m] Connections

AINONANANAAAANANAANTC]
/1

(A]
Photoelectric
Sensors

(B)
Fiber

Optic
Sensors
©
Door/Area
Sensors
o
groxlmlty
100-220VAC 50/60Hz ©
Sonsors.
Black ®
Green Rotary
; Oranqe Motor Encoders
Division selectiont —— Red © e
signal- = Blue Connector Cables!
He? Zero point excitation + —-! gensn/r SDistkrit:minn
i output signal - —— X Please refer to Q-40 for
LS T standard wiring. )
3855 L empeare
8o 0% User
9 9 Controller
o 9 g)SRs/Power
T T Controllers
(m] Dimensions , o
(unit: mm)
49 § 145.3 «
20 1275 105 mere
5 < .
5.5 @)
Panel
J— Y 4 Meters
-
0000000000 —© 1 o
00000000000000000 Speed / Pulse
00000000000000000 Meters
00000000000000000
00000000000000000 ™
00000000000000000 Units "
00000000000000000
00000000000000000 ©
00000000000000000 Sensor
o 00000000000000000 ol o Controllers
© 00000000000000000 ©lQ b
00000000000000000 T &) wening
00000000000000000 Mode Power
00000000000000000 Supplies
00000000000000000 | »© @
00000000000000000 | Q Stepper Motors
00000000000000000 | b
00000000000000000
2 00000000000000000 R)
« mesm 0000000000000000 cogie
'''''' toek \(e) 0000000000 y Panels
Y
4 (Fsi()ald
' N
4-R0.5
m
Software
[
RS/ 146 N
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MD5 Series

5-Phase Stepper Motor Driver [MD5-ND14]
(w] Unit Description

i
i

Avtonics
POWER
172 QK

FULL = HALF

MD5-ND14

+5V(0UT)
Max 30mA

U
[ ]

=

ce |l

] 12+ 3
M gxke £ 322 —
T_ Input _T I Motor I T
terminal :
connection Power
RUN current . terminal
volume terminal
c € i 4 Function
—selection
STOP. DIP switch
X Refer to page Q-3 for the specifications. volume
© Function selection DIP switch
. Switch position
‘ HH No. [Nameplate Function ON OFF (defaul)
T2 1 1/2 CLK Pulse input method 1-pulse input method 2-pulse input method
2 FULL—HALF Select resolution 1-division (0.72°) 2-division (0.36°)

X Changing pulse input method or resolution is available only when stepper motor stops.
If changing the resolution during operation, the motor may be out of phase.
e 1/2 CLK
e 1/2 CLK switch is to select pulse input method.
e 1-pulse input method: CW — operating rotation signal input, CCW — rotation direction signal input ([H]: CW, [L]: CCW)
e 2-pulse input method: CW — CW rotation signal input, CCW — CCW rotation signal input.
o FULL <~ HALF

e FULL «— HALF switch is to set basic step angle for 5 phase stepper motor.
% Change resolution only when the motor stops.

© RUN current
RUN CURRENT

e RUN current setting is for the current provided for motor when the motor runs.
XWhen RUN current is increased, RUN torque of the motor is also increased.
XWhen RUN current is set too high, the heat is severe.

X Set RUN current within the range of motor's rated current according to its load.
X Change RUN current only when the motor stops.

© STOP current
STOP CURRENT o STOP current setting is for the current provided for motor when the motor stops.
o Setting value of STOP current is percentage (%) ratio of the set RUN current.
I E.g.) Set RUN current as 1.4A and STOP current as 40%.
\ STOP current is set as 1.4Ax0.4=0.56A.
@/; XWhen STOP current is decreased, STOP torque of the motor is also decreased.
XWhen STOP current is set too low, the heat is lower.
25%  75% X Change STOP current only when the motor stops.

© HOLD OFF function

o This signal is for rotating motor's axis using external force or used for manual positioning.
e When hold off signal maintains over 1ms as [H], motor excitation is released.

e When hold off signal maintains over 1ms as [L], motor excitation is in a normal status.

X Must stop the motor for using this function.

X Refer to m /O Circuit and Connections.

Q-16 Avutonics



5-Phase Stepper Motor Driver (1.5A/Phase, DC Power)

(m] /O Circuit and Connections

) )
Photoelectric

Sensors
(B)
Fibe_r
1) 4_0/0JXCW ggr:‘scors
2-pulse input method (CW rotation signal input) ©
1-pulse input method (operating rotation signal input) ooorlArea
) i
XCCwW Sensors.
2-pulse input method (CCW rotation signal input)
(E)
1-pulse input method (rotation direction signal input) Pressure
— [H]: CW, [L]: CCW
(F)
Rotary
Encoders
XHOLD OFF e
5) <——o/ O—@ Control signal for motor excitation OFF EZE:Z&::?&WS,
390Q HOLD - Sensor Distribution
+ — [H]: Motor excitation OFF Boxes/ Sockets
OFF
(H)
<6> /; XIf the power for driving pulse from external is over EZ’:]‘{’:"I?E‘:‘S"G
GND than +5VDC, please connect resistor at the outside.
(input voltage max. 24VDC, input current 10-20mA)
U]
SSRs / Power
Controllers
XIn case of standard connection, refer to Q-40 page.
[Motor] Pentago_n Standarc_i D ters
connection |connection
BLUE Blue Gray+Red 0}
Timers
RED Red Yellow+Black
8.
'anel
ORANGE Orange Orange+White Motor Meters
M)
GREEN Green Brown+Green 22’;2‘;’, Pulse
%This connection cable color is only for Autonics motors. | "
BLACK Black Blue+Purple It may different cable color when using other motors. ™
Une”
* Power (Soe)nsor
[Power] 20-35VDC Controllers
)
Switching
Mode Power
+5VDC Max. 30mA output Supplies

(@
Stepper Motors

& Drivers
& Controllers

®R
Graphic/
Logic
Panels

(S)

Field
Network
Devices

M
Software
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MD5 Series

@] Time Chart

O 1-pulse input method

[H]
cw
Lt = : : : : :
cow M ! ] 1 ‘
b | | | | |
| | 1 | |
Rotation | I—|_
position cwWw «€— | —» CCW

O 2-pulse input method
(H]
cw w : |
" . [LILrL

M u — -
| 1 o

Rotation ‘

position cw cow

X Do not input CW, CCW signals at the same time in 2-pulse input method.

It may not operate properly if another direction signal is inputted when one of CW or CCW is [H].

(m] Dimensions

4 A
[Te)
—> [ c— ~
—> [ c— N
n— =a— ' 9
—— —aT] A
@ @ 0
0
|1 v

—

—

—

—

—
T
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5-Phase Stepper Motor Driver

(] Cautions During Use

(common Specifications of 5-Phase Stepper Motor Driver)

1. For signal input

®Do not input CW, CCW signal at the same time in 2-pulse
input method. Failure to follow this instruction may result
in malfunction. It may not operate properly if another
direction signal is inputted when one of CW or CCW is [H].

®When the signal input voltage is exceeded the rated
voltage, connect additional resistance at the outside.

2. For RUN current, STOP current setting

®Set RUN current within the range of motor's rated
current. Failure to follow this instruction may result in
severe heat of motor or motor damage.

®@If motor stops, switching for STOP current executed by
the current down function. When hold off signal is [H]
or current down function is OFF, the switching does not
execute. (except MD5-ND14)

®Use the power for supplying sufficient current to the motor.

5. For installation

@®The unit must be installed with heat protection. The
conditions of @, ® should be satisfied.
(3xMD5-ND14)

®@In order to increase heat protection efficiency of the
driver, must install the heat sink close to metal panel and
keep it well-ventilated.

®Excessive heat generation may occur on driver. Keep the
heat sink under 80°C when installing the unit.

(at over 80°C, forcible cooling shall be required.)

@If the unit is installed in distribution panel, enclosed
space or place with heat, it may cause product damage
by heat. Install a ventilation. (only for MD5-HF28)

®For heat radiation of driver, install a fan as below figure.
(distance between the @ fan and the unit: approx. within
70mm, ® min. airflow: 0.71m*min at least)

(only for MD5-HF28)

*) )
Photoelectric
Sensors

(B)
Fiber
Optic
Sensors

(©)
Door/Area
Sensors

(O
Proximity
Sensors

(E)
Pressure
Sensors

(F)
Rotary
Encoders

(G)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/ Sockets

®Check the polarity of power before operating the unit. I @ grmr”a:sre
(only for MD5-HD 14, HD14-2X/3X, ND14) ::
0
3. For rotating motor ggggugggggﬁg SSRs | Power
(only for MD5-HD14, HD14-2X/3X, ND14) "DJUUUUUUUUUUUU000UUU00W —
®For rotating the motor when driver power turns OFF, ® AirFlow |0
separate the motor from the driver.
(if not, the driver power turns ON) . . . .
®For rotating the motor when driver power turns ON, use 6. For using function S?Iec_t'on bIp sw'tChes_ (L.
Hold OFF function. ®Be sure that the TEST switch is OFF before supplying
the power. If the TEST switch is ON, the motor operates
4. For cable connection immediately and it may be dangerous. S
: ‘ ! ) ) ) (except MD5-ND14) Meters
®Use twisted pair (over 0.2mm?) for the signal cable which ®@Do not change the pulse input method during the ”
should be shorter than 2m i
®The thick  cable sh : d b thicker th operation. It may cause danger as the revolution way of | e/, .
e thickness of cable should be same or thicker than the motor is changed conversely. Meters
the motor cable's when extending the motor cable.
®Must separate between the signal cable and the power S ey
cable over 10cm. 7. This product may be used in the following Units
environments. o
® Indoor Sensor
@ Altitude under 2,000m emerer
® Pollution degree 2 ®
@ Installation category Il Enﬁgi:égier
upplies
@
S(epper Motors
& Contraters
R
Graphic/

Logic
Panels

(S)

Field
Network
Devices

M
Software
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