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Thank you for purchasing Metronix’s AnyPack Series
Read this instruction manual thoroughly before installation, operation, maintenance or

inspection of this product.

Symbols for Safe Operation

In this manual, NOTES FOR SAFE OPERATION are classified as “WARNING” or “CAUTION”.

/0\_WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or

serious injury to personnel.

/8\_CAUTION

Indicates a potentially hazardous situation which, may result in minor or moderate injury to

personnel, and possible damage to equipment if not avoided. It may also be used to alert

against unsafe practices.

€ |tems described in Caution may also result in a vital accident in some situations.

In cither case, follow these important notes.




Note for Safe Operation

€ INSTALLATION CAUTION

e Make sure to keep the install direction.

e Do not throw down and prevent from impact.
e Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.(Failure to observe

this warning may lead to electric shock or fire)

¢ WIRING

* For the input power supply of Servo drive, surely use AC200~230[V]

* Make sure to ground the ground terminal.

* Never connect the AC main circuit power supply to servo motor.

* Never connect the AC main circuit power supply to output terminals U,V and W.

* Use the compression terminal with insulated tube when wire the power
terminal.

* Make sure that Power cable(U,V,W) and Encoder cable are separated when
connected.

» Disconnect the power wires surely after the input power is off and “CHARGE”
Lamp is completely OFF.

» Surely use Twist pair shield cable for pulse command signal (PF+, PF-, PR+,
PR-), speed command signal(SPDCOM), torque limit signal(TRQLIM).

¢ OPERATION

» Before starting operation, check and adjust each menu.

* During operation, do not touch the shaft of motor.

* During operation, do not touch the heat sink.

* Do not connect or disconnect CN1,CN2,CN3 connectors while power is

applied to the circuit.

¢ GENERAL PRECAUTIONS

e Specifications are subject to change for product modifications and

improvements. In this case, we issue the manual on updated Version NO.

(M) metronix




€ Precaution at First Setup CAUTION

* Make sure the Power Supply voltage (AC200~230[V]) and wiring before
power is applied to the circuit.

* At first power apply, applied the power on Servo—OFF status.

* Verify the model No. of motor and the No. of Encoder pulse before power is
applied to the circuit.

+  Set the motor ID on menu[PE-201], number of Encoder Pulse on menu [PE-204]

* After finishing the above, set the operation mode of servo drive by linking
upper motion controller on the menu [PE-601].

* Wire CN1 if servo drive according to each operation mode referring to “1.2 System
Construction”(Refer to “5.5 Example of connecting to upper Controller”)

+ The ON/OFF state of each CN1 input contacts can be verified at CNf

contacts state.

WARNNING
¢ MAINTENANCE AND INSPECTION

» After turning OFF Control power supply L1C, L2C, and main power supply L1,
L2, L3 then wait enough time (Until the charge lamp is turned off), Proceed
the maintenance and inspection. High voltage still remains in the internal
condenser.

* Never touch the high—voltage terminals at first power apply.

* Do not repair, inspect, and replace the component except for authorized
person.

 The alteration of products is not allowed in any case
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APD-VS[Standard Type] Manual

1.1 Product Construction

1.1.1 Checking Products

(1 Check if the products are the ones you ordered.
— Check the types marked in the nameplates of Servo Drive

— Check the types marked in the nameplates of Servo Motor

@ Check Product and Option Items.
— Check if the cable types and length are right

— Check if the regenerative resistance is suitables for standard

— Check if the motor shaft is fine

— Check if the Oil Seal and Brake is fine
— Check if the decelerator and decelerating ratio is fine

— Check it the Encoder type is fine

@ Check the External Appearance
— Check if there is nodust or moisture

— Check if there is fading, contamination, damage, and disconnection

— Check screws for looseness

— Check if there is no noise or excessive friction at rotating

B Servo drive Type Designation

- VS

APD

-

04

N
-|__I

A4
—

AnyPack Series

Servo Drive

Type

Drive Capacity

VS : Standard type

VP : Controller—
Embedded type

VT : Tension
Control type

R5 :
D 100W § 20 : 2.0kW
02:
04 :
05 :

01

50W 15 1 1.5kW

200W i 35 : 3.5kW
400W : 50 : 5.0kW
500W { 75 :7.5kW
1.0kWi110: 11.0kW

Encoder Type

N @ Incremental
A @ Absolute

Exclusive
Option
Code




Chapter1 Product Configuration and Main Function

B Servo Motor Product Type

APM -SBO4AEKI1GT O3

AnyPack Series

Servo Motor

Motor Capacity

Motor Shape Type

S : Solid Shaft type

B : Built in type

H : Hollow Shaft type

Flange Size
A 1 40 Flange
B : 60 Flange
C : 80 Flange
D : 100 Flange
E
F
G

130 Flange
1180 Flange
1 220 Flange

R3 : 30[W]
R5 : 50[W]
01 : 100[W]
02 : 200[W]
03 : 300[W]
04 : 400[W]
05 : 450[W]
06 : 550/600[W]
07 : 650[W]

08 : 750/800[W]
09 : 850/900[W]
102 1.0[kW]

110 :11.0[kW]

|

Shaft terminal Shape

N : Straight

K : One side round
(Standard)

1 C Cut

: D Cut

: Taper shape

: Both side round

: Hollow Shaft

I ™® 4 O O

Encoder Type

—

Rated Speed

3000 [rpm]
: 2000 [rpm]
1500 [rpm]

[rom]

= O 0 >»

1000

rom

:Inc. 1024 [P/R]
> Inc. 2000 [P/R]
- Inc. 2048 [P/R]
* Inc. 2500 [P/R]
: Inc. 3000 [P/R]
> Inc. 5000 [P/R]
- Inc. 6000 [P/R]
: Abs. 1024 [P/R]
: Abs. 2048 [P/R]
: Abs. 4096 [P/R]
: Abs. 8192 [P/R]

= - X T o MmO O ™ >

Decelerating ratio

3:1/3

0:1/10

Decelerator

None : none

G1

G2 :

G3:

: General industry

(Foot Mount)
General industry
(Flange Mount)
Precise Decelerator

1]

Oil Seal, Brake

none : none

: Oil Seal

2 ' Brake

3 : Oil Seal, Brake

1

(%) metronix 1-3




APD-VS[Standard Type] Manual

1.1.2 Identifying the Parts
B Servo Motor

— Less than 80 Flange

Motor Power

Motor Cable Encoder
Connector Connector
I J/\[ Encoder
Cable

wlORIE AC SERVO MOTOR
v S APUoSBOIA

Shatt Wt ? Encoder
Fl v * . Cover
Bearing Cap ange Frame Housing

- More than 130 Flange

Motor
Connector {‘%’ Encoder

‘J (] Connector
‘ E \
\
| Encoder
T Cover
B
Shaft L . %
¢ v ! v
Frame ousing
Bearing Cap Flange
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B Servo Drive
— Small Capacity (less than APD-VS04)

Display
Heat Sink
Operation key
(Left, Right, Up, Enter)
. v m™
Main Power Connector o
(L1, 12, 13) | =ORSE e B
\ 1 ° 1 CN3 : Communication
0 o Connector
Regenerative Resistance )
Connector (B1, B2, B3) 1
— Additional Resistance [ T—_| o0 @ = CN2 : Encoder
- Internal Resistance coNa B——’—/ Connector
o(|B2
o0 o—J
Motor Cable S5 —
Connector OBV %1
(U, V. W) 88 & | ON1 : Control Signal
0l® - Connector
Grounding Connector // -
(E x2) = ||
-l &k o—J
j\ﬁ ‘L )" Front cover

(M) metronix 1-5



APD-VS[Standard Type] Manual

- Medium Capacity (APD-VS05 ~10)

CHARGE ALARM

Display

Heat Sink > .
Operation key
~ (Left, Right, Up, Enter)
S VA R
=ORdRL —
L7 - CN3 : Communication
Main Power e D A Connector
Connector — o
(L1,L2,L3) \/ﬁ\[[]] =
12 =l CN2 : Encoder
Control Power \L}/[] = D Connector
Connector =]
N\ =
vewo | (e [
D) o
Regenerative | | /B1N 2 .
Resistance \4 - I] - CN1 : Control Signal
v[] = Connector
N (@)
Motor Cable e /U\[]
Connector v
(U, V, W) @ W ]
- Front cover
Ground
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- Large Capacity (APD-VS15 ~75)

Heat Sink

Main Power
Connector
(L1,L2,L3)

—|

Control Power
Connector
(L1C, L2C)

Regenerative
Resistance

Motor Cable
Connector
(U, V, W)

Ground

x>

G G l Display
a
CHARGE  ALARM Operation key
(Left, Right, Up,
> Enter)
a
DA
=ORIRE )
— N CN3:
5 Communication
Connector
(G —
Lxe’J M S B\ CN2 : Encoder
i@' 12 — Connector
2l\/| =
[
\[\:@ e 1 CN1 : Control Signal
l[ iz || gl Connector
Oo—d

Front cover

Y,

{(¥) metronix
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APD-VS[Standard Type] Manual

— Special Large Capacity (APD-VS110)

[0

—

Displa

@ Operation key
Ve
LI NI
s CNg:
I—— = Communication
° = Connector
8 J CN2 : Encoder
== Connector
8 CN1 :
Control Signal
Connector
e
Control Power
Connector "
(L1C, L2C) \
b
@ ?Sﬁé.#ﬁé.é:ﬁ’i{'a‘ﬁ:n-ncx i ) @:/\LJ g
(B D CU -V W
D L T A B | [ DR L L L i»*e-luz-.-..‘ul-!—-u Sl L LR
257,453 e S el ol
Main Power Regenerative Motor Cable Ground
Connector Resistance Connector
(L1,L2,L3) (Option) (U, V, W)
1_8 ¥ Elﬂ



Chapter1 Product Configuration and Main Function

1.2 System Configuration

1.2.1 Summary

Servo System can be used variously by interface upper controller.

1) Position Operation System

Operation Servo by pulse command, that is operating position of servo motor by

ration of encoder pulse compared to command pulse.

Upper Controller

Position
Controlle

| Speed

" Controlle

Position
Command

Pulse
command

Pulse
Conversion

Servo Drive
Servo Motor
5| POsition | Speed . | Current
Dontrollef  Controllef  {Controlle

Strong point : Because of pulse input by transfer unit, upper controller is simple.

Weak point : High speed rotating is difficult at using precise transfer unit

Response characteristics are not good by using various step of control.

2) Speed Operation System

Operating servo by speed command that is analog or digital speed command.

Upper Controller

Position
Controlle

3

> Speed

Controlle

Position
Command
Pulse
conversion

Speed
command

Servo Motor

Servo Drive
»| Speed p-| Current
Controlle Controller

Strong point : Response of servo is fast.

Easy to control precisely

Weak point : Upper controller is complicate.

(M) metronix
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APD-VS[Standard Type] Manual

3) Torque Operation System

Operating Servo by torque command that is analog voltage.

Servo Motor

Upper Controller Servo Drive
Torgue
Torque command
Position|— g Torgue L | Command »| Speed > Current
Controlle Controlle conversion Controlle Controller

Strong point : Response of servo is fast.

Easy to control precisely

Weak point : Upper controller is complicate

4) Operation mode

According to interface with upper controller, Operating mode is as below

Operation Mode

System

0 Operating Torque mode

1 Operating Speed mode

2 Operating Position mode

3 Operating Speed/Position mode by selecting connector
4 Operating Speed/Torque mode by selecting connector
5 Operating Position/Torque mode by selecting connector

* Operation mode is set up on menu [PE-601]

1-10 &=
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Chaper1 Product Configuration and Main Function

1.2.2 Position Operating Mode
Regenerative resistance

MCCB1 MC1 \BJ1
Power supply AC O L1
200-230 [V] NF e L2
50/60 [Hz] oo L3 Servo drive
é | L1C
(Note1) LeC
’ CN3
/° CN1
o S ot N
D B —
[+24VIN_| 50 ALARM
p— 40 | RoY+ F—
o o ™ PCON | 13 Al poy- —>
o o [ GaN2 | 14 o0
o o [ pclear | 15] [ TLoUT | I
- o , o] 43| zspb ——»
~ 1 LI 44| BRAKE F——>
O O
:_ALMBSLﬂ (5] meos ——>
Q_oO | evmg | 18] 24l cnoog le——————
Q_o© |
{_cwum | 19] (5] onpos Je——
o o | | MONITOR Output
o o EGEAR2 | 22] —5V ~+5V
o o— eceArt | 23] Losf wowrs Oocm
o o— | 5V ~+5V
o — svon | a7 29 | MONIT2 OOC m
o o—| | [ 37]
:_w _____ T__ME— ENCODER Output
Soner Line drive 1 EETOO(_
[ 33| /A0
controller| i H PE- 1
= N (v 1
i E | PR- IE /80 controller
1
| K Open IZEDOOC
L.__i___! collector 5 /70
OV ~+10V
3
Torque | — tRaum] :@’DOOC
limit 361 GNOD
GND| 8
(39 Connect to Case of connector

Note1) The models that are higher than VS05 have a control power terminal(L1C, L2C)
Note2) Surely use Twist pair shield cable for pulse command signal (PF+, PF-, PR+,
PR-) and torque limit signal(TRQLIM).

(M) metronix 1-11
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1.2.3 Speed Operation Mode
Regenerative resistance

MCCBH1 MC1
Power supply AC (o)
200-230 [V] NF e
50/60 [Hz] oo
Il é (Note1)
/0 CN1
S put S
DC24V AR
[+24vIN_| 50 ALARM
— 20 | ROY+ fF—>
o o—  PcoN |13 s leoy- —>
o o—1 cane | T4 42 | TLouT
o o 1 [ TLOUT F——
— : | 43| zsp0 }——>
9,° | tumit |16 ] (22l orae >
o0 o '
: ALMRST | 17 | @@ >
Qo [ emG [i8 ]
o o ™ CWIM | {g | :24 }%
47
Q_o TCCWLIM | g | 22 { GND24
o o ™ Spp3 | 21 | MONITOR Output
o o [ spo2 | 22] —5V ~+5V
o o [ sppi | 23] [ 28 | moniTs Oocm
|
:;O YT l [29 | monime oY T3V
0 | svon [47] Oocm
o o——  srop |48 [37]
- ] T ENCODER Output
| [32] a0
[}
DC———F] [
| |
i SEE
AR 31| /80
| K K 2| zo
L 5 | /20
~10V ~+10V
Speed AN SPDCOM| 27 [Zi: OPCZO
command E 36| GND
Toraue |~ ~_ S~ TRauM| T
limit s | «

Upper

controller

E Connect to Case of connector

Note1) The models that are higher than VS05 have a control power terminal(L1C, L2C)
Note?2) Surely use Twist Pair shield cable for SPDCOM, TRQLIM, GND.

1-12
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Chaper1 Product Configuration and Main Function

1.2.4 Torque Control Mode
Regenerative resistance

MCCB!1 MCH

Power supply AC O L1

200-230 [V] NF e L2

50/60 [Hz] oo L3

é ‘ L1cC
L2

(Note1) c

38 | ALARM+
c2y . '”L‘“ S5 s M
424V IN_ | 50 x
== ofmr >
o o—] a1 | Roy- F—>
o o '
o] | 22 | ToOoNT
o : | 43| zspD ——>
e - Caa | orae ——
: ALMRST E INSPD N
o0 L__eua i8] o4 | GND24
0—o——| _OWLM 1o (25| Gnoza ]
25| GND24 |¢——
Qo [ ccwLim [ oq |
o o | | MONITOR Output
o o ™ spo2 | 22 ¥ I —5V ~+5V
o o——  sppt | 23] Oocm
|
:;O : l 29| MoNIT2 H—N A2
o 1 svon | 47 Oocm
o o | srop | as| [37]
- I ENCODER Output
| I o e
[}
| |
i %? 30l BO Upper
i i ! 31| /BO controller
[}
k& 20 by —
e 5 | /7o
OV ~+10V
Speed | SPOLIM[ 27 [a] opczo
limit I| 36| GND
-10Y ~+10
Torque | ~_~_ TRQCOM) 1
command
ol s
@Conneot to Case of connector

Note1) The models that are higher than VS05 have a control power terminal(L1C, L2C)
Note?2) Surely use Twist Pair shield cable for SPDCOM, TRQLIM, GND.

(%) metronix 1-13
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1.2.5 Speed/Position Operation Mode
Regenerative resistance

MCCB! MC1
Power supply AC o Ui
200-230 [V] NF 5o
50/60 [Hz] 3 g
é L1C
(Note1) L2C
CN3
> nput CNT
DC24V
[ +24vIN_ | 50
o o ™ pPcoN | 13
o o— GAN2]| 14
o o [ PcLear | 15 ]
o o— TumT] 16]
|
° o L_ALMBST | 17
Qo [ emc | 18]
Q—o [ cwum | 19]
Qo [ ccwum [ 20]
o o [ MODE | 21 (Note2)
o o {spo2/ecre | 22 |
o o [spoi/EGRI | 23 |
o o—] DIR | 46|
o o—  svon | 47]
o o——  stop | 48]
—}-------- PULCOM | 49 —
i Line drive
Upper | (7 | PE+ |9
| PF- |10
controller | |
| PR+ |11
i Lo PR- ]12
[}
i K Open
t T "icollector
Speed ~10V ~+10V
bee g~ spocoM| 27
comman
8
T 0V, ~+10V
oraue | ~ ~_ TRQUM] 1]
limit

~
w

e e]

EEmE

ALARM+
ALARM- ——
| ROY:+ ——>

TLOUT

ZSPD | ——m»

BRAKE
INSPD/POS|—————P>

GND24

GND24 | ¢——
MONITOR Output

-5V ~+5V

00C_]

MONIT1

-5V ~+5V

MONIT2

M
0N\

ENCODER Output

=100
=200

6

sl = =] ]2

OPCZO
;|GND OO

o)

Upper

controller

IE Connect to Case of connector

Note1)The models that are higher than VS05 have a control power terminal(L1C, L2C)

Note?2)Input contact MODE=0ON:Speed control mode, MODE=OFF:Position control mode

d
Loy
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Chaper1 Product Configuration and Main Function

1.2.6 Speed/Torque Operation Mode

Power supply AC
200-230 [V]
50/60 [Hz]

Regenerative

MCCB!1 MCH

0
NF o™
oo

resistance

L1

L3
L1C
L2C

'E (Note1)
& CN3
> | ¢ CN1
DC24V Input
[ +24vIN [ 50
o o ™ PCON [ 13
o o M Gan2 |14
o o [ |
oo 1 tumir |16 ]
|
° o _ALMRST | 17
Qo [ emc |is ]
Q_o ™ OWLM | g |
Q_o TCCWLIM | o |
o o | __MODE |21 |(Note2)
o o [ sPp2 |22 ]
o o—  spPD1 |23 ]
o o I DIR_| 46 |
o o—  svon |47 ]
o o 1 stop |48 |
L R N N
[}
[}
=7
[}
[ l
[}
[}
| — =
R
[}
[}
' K
Lo Tb
—10V ~+10V
Cosr??ne;nd /\/\/ seocomium] 27 |
lirnit GNDI 8 |
ik /\/\/ gyt traumcoml 1|
[imit
/command anol s |

~
w

o1

L

] ]

’;:1 38 | ALARM+

ALABM- ———»
| fOY+ F——>
[ pOY- F—>

TLOUT

ZSPO />

| BRAKE F——>
INSPD_}—— P

GND24

GND24 |€&——
MONITOR Output

MONIT2

M
001

ENCODER Output

w

20—y
/AO
BO
/BO

20
/Z0O

)

(o)}

gl [=]] g <]

OPCzO
GND

Upper

controller

1@ Connect to Case of connector

Note1) The models that are higher than VS05 have a control power terminal(L1C, L2C)

Note?2) Input contact MODE=ON:Speed control mode, Mode=OFF:Torgue control mode

(M) metronix
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1.2.7 Position/Torque Operation Mode
Regenerative resistance

Power supply A O
200-230 [V] NF o~0
50/60 [Hz] oo

MCCB!1 MCH

L1
L2
L3

é Lic
L2C
(Notel)
CN3
<>,
CN1 | 38 | ALARM®
Input |
DC24V 1nput
I +24v IN | 50 32 [ ALARM- F—>
- 0 T2
o o— PCON| T3 4 | roYy- F—>
g 2 i B
o o—— PCLEAR]| 15] — ;LSOIET|
—»
Sy WTIIE KX el eme —»
o o [ ALMRST [ 17]
o« o—T ovclis] [45 | iNPOS —>
Q0O : CWLIM | 24] GND24 |
o o Feowin 19| 25| GNp2s |[&———
| 20
o o——  MODE | 21] (Note2) MONITOR Output
o o legro/spoe | 22 ] -5V ~+5V
o o leari/seoi | 23 ] L28 [ moniTs Oocm
|
o : l 29 [ MONIT2 H=OY RV
o o [ svon | 47] OOC m
o o [ stop [ 48] [57]
}--------{purcom J49 ENCODER Output
i Line drive
Upper |_||_|: PF+ | 9 321 AO
: PF- 10 33 /AO
controller ' ! Ve B A
[}
| W %? @ BO Upper
1 H —
i . ' o 31 /BO controller
1 en
5 /Z0O
0V ~+10V
Slpegetd /\/\/@)O(:} SPOLIM] 27 | s | opczo
mi
gl 8 |
Toraue =10V ~+10V | 36] GND
Limit /\NMTRQUM/COW 1
/command GNDJ 8 |
]E Connect to Case of connector

Mote1)The models that are higher than VS05 have a control power terminal(L1C, L2C)

Note?2)Input contact MODE=ON:Position control mode, MODE=OFF:Torque control mode

1-16
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Chaper1 Product Configuration and Main Function

1.3 Signal Explanation

1) Input contacts signal

Pin . Application table on operation mode
No. Name Function and Use s s S S P
/i A WA
50 | +24V IN |Input contact +24[V] power supply ololojO|0O]|O
13 | PCON |P control operating Ol O | X | O |O/X|O/X
14 | GAIN2 |Selecting gain2 O[O | X | O |O/X]|O/X
15 | PCLEAR |Input pulse clear O | X | X |[X/O| X |O/X
o | T o T e e e o]0 x |0 [on]on
17 | ALMRST |RESET at ALARM O]l 0| 0] O O 1|0
18 EMG |Emergency Stop Olo|lO0|lO0O|0O0]|O
19 | CWLIM |Prohibit CW rotating (reverse direction) Olo0o|JO0]O0O]|0]|O
20 | CCWLIM |[Prohibit CWW rotating (forward direction) | O | O | O | O | O | O
o1 SPD3 |Selecting Speed3d X 10| X | X X X
MODE | Switching control mode X[ X| X | O] O]|O
oo SPD2 |Selecting Speed? X | O | O |O/X| O [X/O
EGEAR2 |Switching electronic gear ratio2 O | X | X |[X/O| X |0O/X
03 SPD1 |Selecting Speed1 X | O | O |O/X| O [X/O
EGEAR1 |Switching electronic gear ratiot O | X | X |[X/O| X |0O/X
46 DIR  |Selecting rotating direction X 1 O] X |O/X|O/X| X
47 SVON | Servo Operating Olo0o|lO0O|lO0O|0O0]|O
48 | STOP |Motor Stop X 10O ] O |O/X| O |X/O

Note1) P=Position, S=Speed, T=Torque

Note?2) In case Speed operation, ‘DIR’ and ‘STOP’ contacts are operated as below
by the menu [PE-514]

Operating Method

Set up
CCW CW Stop
[PE-514]
DIR STOP DIR STOP DIR STOP
0 OFF OFF ON OFF x ON
ON ON
OFF ON ON OFF
OFF OFF

{(¥) metronix
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2) Analog Input Signal

Pin Application table on operation mode
No Name Function and Use S S P
' PIS| Tl |l
- SPDCOM |Analog speed command (—=10~+10[V]) X | O | X |O/X|O/X| X
SPDLIM [Analog speed limit input (0~+10[V]) X | X | O] X |[X/O]|X/O
Analog torque command input
1 TRQCOM (=10~+10[V]) X1 X 1| O X [ X/O|X/O
TRQLIM | Analog torgue limit input (0~+10[V]) O| O | X | O |[O/X|O/X
8 GND Analog Signal ground O|lO0O| 0O O O O

Note1) P=Position, S=Speed, T=Torque

* On Analog speed command, In case of override speed operation (set up as “1” on

menu[PE-405]), operation is executed by speed command that is repeated on

digital speed command.

Speed

Digital speed co
Selecting from [

mmand
PE-602] to[PE-608]

-10[V] +10[V]

3) Pulse Input Signal

> \/oltage

Pin Application table on operation mode
No Name Function and Use ST s p
' PUIS I Tl el s
Line drive(5V) : F+ pulse input
9 PF+ Open collector(24V) : Not Used O | X | X |X/O] X 1O/X
~ Line drive(5V) : F- pulse input
10 PF Open collector(24V) : F pulse input O | X | X |X/O] X 1O/X
Line drive(5V) : R+ pulse input
I PR+ Open collector(24V) : Not Used O | X | X |X/O] X 1O/X
_|Line drive(5V) : R- pulse input
12 PR Open collector(24V) : R pulse input O | X | X X/0) X |O/X
Line drive(5V) : Not Used
49 | PULCOM |Open collector(24V) : O | X | X |X/O] X |0O/X
+24V Power supply input

1-18 &=
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Chaper1 Product Configuration and Main Function

4) Output Contacts Signal

Pin Application table on operation mode
No Name Function and Use S S P
' PIS| Tl |l
38 ALARM state output
/39 ALARM+/-1| ON : normal state Ojlo|lOoO|]O| O] O
OFF : ALARM state
/?1 RDY+/— |ON at Complete operating ready state oOlO|O| O O O
4?2 TLOUT |Torqgue limit OO0 |O 0] (@] O
43 ZSPD Output at servo stop (speed is zero) O]J]O0O|]O] O] O @)
44 BRAKE Brake operatmg §|gnal output ololo 0 0 0
(ON at servo dirving)
45 INSPD Output complete signal of target speed reaching X O/X|O/X| X
INPOS | Output complete signal of target position reaching | O | X | X [X/O] X |O/X
24 GND24 Ground for operating power supply(24V) olololo o
25 of 1/0 contacts

5) Monitor Output Signal and Output Power Supply

Pin Application table on operation mode
No. Name Function and Use 3 3 P
P
28 | MONIT1 |Analog monitor outputi (-5~+5[V]) O|lO0|]0O0]| O @) @)
29 | MONIT2 |Analog monitor output2(-5~+5[V]) O|lO0|]0O0]| O @) @)
37 GND Analog output signal ground OO0 |0]| O @] @]
34 +15V  |+15[V]Power supply output terminal O|l0 |0 O @) @)
35 -15V  |-15[V]Power supply output terminal O|l0 |0 O @) @)

6) ENCODER Output Signal

Pin Application table on operation mode

No Name Function and Use S S P
' PISI Tl | nl| s

gg /AA% Divide the Encoder signal by set

30 80 values of menu [PE-501] O|lO0O|]O| OO 0

31 e (5[V] Line drive type)

4 Z0 Encoder Z signal output by motor

5 /ZO (5[V] Line drive type) 010101010710

3 OPCZO |Encoder Z signal output by motor

36 GND (Open collector type) 010100 O O

(%) metronix 1-19
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2.1 Servo motor

2.1.1 Operating Environment

[tem Environment Remark

. In case of out of temp-range, inquire to
Temp. 0~40[7C] .
Technical department and order separately

Humidity Less than 80[%]RH There should be no steam

External Vibration Acceleration Excessive vibration might cause shortening

Vibration | X, Y direction less19.6[ms] | of bearing duality

2.1.2 Preventing Excessive Impact
- Impacting the shaft when installation or dropping the motor might cause the damage

of encoder.

; : ; CAUTION

2.1.3 Wiring

— Connecting commercial power supply directly to motor would cause damage of motor
Certainly connect to designated drive
— Ground terminal of motor should be connected to one of ground terminals (two) in

drive and another terminal should be connected to 3 class earth ground.

- Match the U, V and W terminals of the motor with those of the driver
— Check if there are out of placed pin or fault of connection
- In case of moisture or condensation on motor, Surely check if the insulation

resistance is more than 10[MR] and (500V), and then installation.




Chapter? Installation

2.1.4 Assembling Load System
— Coupling assembling : Install motor shaft accurately match with load shaft within

¥ Less than 0.03[mm](peak to peak)

Load
_EE . _._.%t Motor

—» € |ess than 0.03[m](peak to peak)

tolerance range.

— Pulleys assembling :

Radial load Axial load
Flange Reference diagram
N kof N kaf
40 148 15 39 4
60 06 o1 69 7 Less than30[mm]

Radial load
80 | 255 | 26 | 98 | 10 ada Oi TL‘ |

130 725 74 362 37 |
|
<> 4—'_‘ [

Axial load

180 1548 158 519 53

220 1850 189 781 90

2.1.5 Cable Installation

— In case of vertical Installation, care about oil or water that can be flowed into joint

>

- Prevent Cable from the stress or flaw
Especially, while motor is moving, surely use the movable cable and cable should

N
(=3

y 4

not be rolled.

(%) metronix 2-3
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2.2 Servo Drive

2.2.1 Operating Environment

Operating

ltems ) Remarkable
environment

Temp. 0~50[C] /N)AUTION Avoid heat by installing fans

NAUTION Stopping for long time, drive can be
0

Less than damaged by condensation or tree zing
Humidity
90[%]1RH Therefore, operate after remove
moisture of drive sufficiently.
External Vibration Acceleration | Excessive vibration might cause shortening Durability
Vibration Less than 5.9[ms] | and wrong operation

- Avoid direct sunlight

) - Avoid corrosive and flammable gas.
Environment o
- Avoid oil mist or dust.

- Keep ventilation on closed place.

2—4 .
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2.2.2 Installing in a Control Board(Panel)

— Installation space is as below.

More than More than
100mm 100mm
~—1
More than More than More than
30mm - 30mm 30mm =
<4 | o — 4“—>r D
I I
More than More than More than
50mm 50mm 10mm
Install 1 drive Install more than 2 drives

Note1) Install heat sources, such as regenerative resistance, away from the driver

— Exercise caution to prevent chips produced by drilling from getting into the drive
when drilling control panels.

— Take appropriate measures to prevent oils, water and metal powder from getting
into the driver from openings in the control panels.

— If the drive is used in a place with large amount of toxic gases and dust, protect the

drive with and air purge.

(%) metronix 2-5
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2.2.3 Wiring

— Check the input voltage, and keep it within range.

Drive may be damaged by over voltage.

— Connecting commercial power supply to the U,V,W terminals of drive may cause damage.

( Certainly connect power supply to L1, L2, L3 terminals )

— Certainly use the standard resistance value for regenerative resistance that is to be

connected to B1, B2 terminals of drive.

Model Resistance Standard Capacity *Remarkable
VS02~VS04 | 50[Q] Internal 50[W] /\CAUTION
VS05~VS10 40[R] External 140[W] When  expanding regenerative
VS15~VS20 | 23[Q] | External 300[w] | caPacity. the resistance value
should be referred to “7.3 Option

If there is additional control power supply (more than VS05), construct system in

which control power supply (L1C, L2C) is supplied first and then main power supply
(L1, L2, L3) is to be supplied.

- “High voltage” still remains for a while even after power is turned off.

turned off

To prevent electric shock, carry out wiring work after charge lamp is

Ground the terminals at the shortest distance

Long ground distance can lead to wrong operation by noise effect.
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3.1 Internal Block Diagram

3.1.1 Block Diagram(Rated Output is less than 400[W])
[APD-VSR5 ~ APD-VS04]

B2 | B1 | B3
Q
Diode Thermistor 1PM
. %‘. Y ‘\
| | | \
| | | |
3 Phase ’ ‘ ﬁ { 4\@ ] \ Current
Power Supply Censor
AC200~230V L1, | | | j ’" U
{ \
L3 } I \F __Regenerative [ S W
” i Lamp ﬁ | (Notel)’ |
i ' \
? ¥ ‘ G G A
| | | |
| |
. i y ¢ —— |
Relay 0C voltage Regeneration | | oy prie cireuit | U»W Curren 0B
Drive || Detection circuit|| Braking .|| Detection| | Drive
Circuit SWPS circuit || Drive circuit|| 0° Detection Circtit || Circuit || Circuit
Main Control “\_ POWER Circuit Connection(CN4)
Built-in U,W current
Loader DC voltage
RS23 ; «—=  DSP(32bit) |
mmunicatlfﬁ RAM
(64K*32bit)
Flash ROM
B : Encoder
256K*8bit
A/D Switching ¢ ) Input CN2
$‘ <—% ASIC
D/A Switching ( P/C Insulation I/F )
Analog Input |Monitor Output| |Input Contact | Pulse Input| Qutput contact | Encoder
(2contacts (2contacts) (L4contacts (2contacts)| | (6contacts) Output
Connect to Upper controller (CN1)

(Note1) B2-B3 short pin and Regenerative resistor is installed in ONLY APD-VS02,
VS04 Type
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3.1.2 Block Diagram (Rated Output is from 0.5 to 11.0[kW])
[APD-VS05~APD-VS75]

Regenerative

Resistor
Diode Thermistor 1PM (Notet)

[ — . S 1 8—% FAN
3 Phase J { {@ {@N Current

Power Supply

e
’ ‘ ﬁ% Censor
Aczogé;«. | 1 T
L2 | | v
. M E
S [ \ C% Hra '“]m‘ .
Lamp {
| | o |
[ = e
Single phase

Power supply
AC200~230V
L1C

|
|

Relay OC voltage || Regeneration || oy prive cireyit | |UnW Current 0B

Drive Detection Brakin o Detection Drive

Circuit circuit || Drive circuit | JC Detection Cirauit] | circuit Circuit
v

Built-in U,W current
Loader DC voltage

] | i ]

ionfifn” RAM
Commumcan?n B
U (64K*32bit)
Flash ROM
(256K*8bit) Encoder CN2

A/D Switching—* -
4—4 ASIC E Input
U
P/C Insulation I/F )

D/A Switchi C
w; ching T T

Analog Input | Monitor Output| |Input Contact | Pulse Input| |Outputcontact Encoder
(2contacts) (2contacts) (l4contacts) |(2contacts) | |(6contacts) Output

! # ? ! L

(Notel) APD-VS35, VS50, VS75 Type is cooled forcibly by DC24[V] cooling fan.
APD-VS110 Type is cooled forcibly by AC220[V] cooling fan.
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3.2 Power Board Wiring
3.2.1 Wiring (Rated output is less than 400[W])
[APD-VSR5 ~ APD-VS04]

R S T(200~230V)

go_
=
Mm o
m 5
o=z
|_29.
=)
=
S
@
=
O

510 _o ] . Servo Drive
iMC 1Ry 1SK 1MC d
I—purV
i—pLo W
oi—Ps D
P CN2
1R -
RA Alarm+ a8 B1 -
e 241
_ Alarm- 39 83
CN1

(Note?2)

Servo Motor

Encoder

External Option
Regenerative Resistor
(140W.,40Q)

(notel) : It takes approximately 1~2 seconds before alarm signal is activated after

power is connected. Press main power on switch for at least 2 seconds of

longer.

(Note?2) : B2-B3 short pin and regenerative resistor is installed in APD-VS02, VS04

Type (but, there are no regenerative circuit, and regenerative resistor in APD-

VSR5~01 type)

Open short pin(B2-B3), and connect external regenerative resistor to (B1-B2)

in case of regenerative capacity is large due to frequent acceleration /

deceleration At this time, Make sure optional Brake resistor is 140[W], 40[Q].

(Note3) : For the electric wire that is to be used at Main circuit power board, strip the

coating of wire about 10—~12[ ] as below and use
which is Ferule UA-F1512 (Made by Suh-il Electronics).

L L

~a—| 10~12mn

the exclusive terminal

(Noted) : Connect or remove the wiring of main circuit power board after press the

button ( il ) of terminal.

3-4 g
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3.2.2 Wiring (Rated output is from 0.5 to 11.0[kW]
[APD-VS05~APD-VS110]

R S T(200~230V)
IMCCB Main gﬁlm tMC
(P F L Servo Drive
oro 0 - Servo Motor
G 555 o+ L | e
1MC 1Ry 1SK 1MC ! :
= v , ;
| i—pLre w E\ | ;
¢ P DFP ; ;
@ Lic [ :
P L2C 5 |
| Encoder 1
P omnieesed !
+24v Alarmt—g g 51
B2p———
< (note1) .
Alarm- 39 Regenerative
) Resistor
CN1

(Notel) : If regenerative capacity is large due to frequent acceleration/deceleration,

the same value of resistor and larger capacity of regenerative resistor than that

of normal resistor provided should be used.

The resistor value of standard regenerative resistor for each capacity of drive

is as below.

3.2.3 Power circuit part specification

Type R5| 01| 02 | 04 05 10 15 20 35 50| 75 110
NFB SMC-10P SMC-15P 20P | 25P 35P 50P 75P
.NF. NFZ410S 4158 420S | 4030 | 4040SG | 4050SG
(NoiseFilter)
GMC-32(26A) or GMC-40(35A) or GMC-50(50A) or
MC : i ! 75A
equivalent equivalent equivalent
Power Wire AWG16 AWG14 AWG12 AWG10 AWGS
(1.255Q) (2SQ) (3.58Q) (5.58Q) (8 SQ)
Compressed UA-F1512,SEQOIL GP110012 GP110721 GP110028 GP140841
terminal (10mm Strip&Twist) KET KET KET KET
Re?(fsni:trgpve - |gge[fg?| 40 [Q] 23 [Q] 1.5 [Q] Option

(%) metronix 3-5
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3.3 Timing Diagram
3.3.1 Timing diagram at Supplying power

In the case of APD-VSR5~VS04, Power is supplied to the control circuit if 3—phase power
is connected to the L1, L2, L3 terminals.

In the case of APD-VS05~VS110, Power is supplied to the control circuit if single-phase
power is connected to the L1C, L2C terminals and 3—phase power is connected to the L1,
L2, L3 terminals.

Servo becomes RDY after maximum 500[msec], the time required to initialize the inside of

the drive system, and if the servo drive signal is turn on, operation starts 30[msec] later.

Within 500ms

1,3 phase power

(5Ivh

Control power set, 100ms X W
! o y m

Control program ‘
initialization_____|" Within
+ 500ms’

Power good ____~___| .. . . %.‘——

Alarm — - L ‘ ‘ ‘
(ON at normal state) Lo o 1 |_

Servo RDY

SVON

DB reset . S Within 5 : |
T > < ithin 5ms o
PWM Co

(Motor rotation » Within 30ms 3ms }4‘

3-6 g
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3.3.2 Timing diagram at Alarm

If Alarm occurs on the drive system, PWM is shut off and the motor stops.

/A\cautiol
(]

Check and remove causes of Alarm and turn off the servo motor drive

command(SVON) before resetting Alarm.

Single, 3phase poweﬂ

Control powerﬁ 100ms

set (5[VD

Control program
Initialization

Power good
Alarm

(ON at normal state) /l A Y

Servo RDY

SVON

DB reset

PWM

(Motor rotation) j

RESET

Within 500ms

4| Within 500ms

Alarm occurs due to Remove

Over load&over current causes
of Alarm

4] | i
4 |
Ml Within 5ms  » ke 3ms
—» «— Within 5ms

— FWithin 30ms | Concord \ —
Within 30ms

\» <« 200ms
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3.4 Wiring of Control Signal
3.4.1 Input Contact Signal

/.\CAUTIOI\ The input contacts are classified into A contact and B contact depending

on the contact characteristics and can be reset by the menu [PC-807],
And special caution is required because each contacts can forcibly be

ON/OFF. )
Servo dirve

oy 24V IN
L

T /qut signall iz I‘i

Input Signal?) "i

3.4.2 Output Contact Signal

/.\CAU‘HO[\ The output contact internally uses transistor switch. Take precaution

because overvoltage of overcurrent may cause damage to the system.
- Power supply : DC24[V]+10%, 150[mA]

Servo drive

(Note1
Outpyt signall
& o RA

L s
& >
+24V
Output signal? %GND% @ e
4 ];\M/
Output signal3 -
VGND24

(Note1) For the output signal of Alarm and Ready, the GND24 terminal is

separated.

3-8 g
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3.4.3 Analog I/O Signal

Servo drive

TW'iS'[ Pai'r
Command/Output signal Shield Wire

Command/Output sigrial

GND GNDQ/
® ra

(» GND terminal must be 0[V] of the control power supply.

@ Input signal command voltage is within £10[V], and input impedance is 10[k2].
® Output signal voltage of Monitor1(No.28), Monitor2(No.29) is £5[V].
Addition to this, when controlling analog input by variable resistance using
offered power by drive, wiring is as under.
The output capacity of this power is 30[mA] at maximum.

Do not exceed this capacity.

l+15[V](84)

330[R] 1/4[W]

2[kR] @ Analog command

Q—I (1),(27)

104
T

330[Q] 1/4[W] \I/%ID

-15[V](35)

(%) metronix 3-9
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3.4.4 Pulse Input Signal

(1) Line drive(5[V]) Pulse input

Upper control system Twist Pair Servo drive

Shield Wire

Line drive | i Line receiver
Dra
(2) Open collector(24[V]) Pulse input
Upper control system Servo drive
GND24__ 241Vl _|puise coM
o
Shield Wire PF-
,,,,,, =
PR-
GND24 @ FG

(3) 12[V] or 5[V] NPN Open Collector pulse command

Upper control system Servo drive
--------------------- F)_ F}+f\
Il 2 PF+
NPN v ;"Z P~
GND12 Power(NotelPF=4 =
PR-

ﬁ% ---------------------- :_é —

(Note1) When the power supply12[V] is used : Resistance R=560~680[ohm]
When the power supply 5[V] is used : Resistance R=100~150[ohm]
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(4) PNP Open Collector type pulse command

Upper control system

| j
GND24

eL___EQM\LeI_(.N.QtB.Z) ___________

PNPI

Servo drive

[R]

PF-

L

v_

GND24 PR+

— |7 ]

PR-

=1

L C— P

D

FG

(Note2) When 24[V] is supplied : Resistance R=1.5[kilo ohm]
When the power supply 12[V] is used : Resistance R=560~680 [ohm]

When the power supply 5[V] is used : Resistance R=100~150[ohm]

/.\CAUTIOI\

DC12[V]

Inguire to our company for using open collector pulse input of DC5[V] or

3.4.5 Encoder Output Signal

The encoder signal is produced based on 0[V](GND) of control power supply.

Connect

0[V] terminal of the circuit which receives this signal from the upper control system to the

‘GND’ terminal of CN1. Encoder signal is produced in line drive system after the AC servo

motor encoder signal received from CN2 is divided according to the frequency dividing

ratio set by the menu [PE-510](Pulse Out Rate).

open collector output.

Or in case of Z phase, there is also

Upper control system

Servo Drive
Line Drive Line receiver
PA 4 A0
/AO
| L GND |
1 _+15[v] +15[v145 v
OPCZzO Z Phase X;Z K oo
&b AN &

| &

GND

(R 1/4[W] 1[kR]connected)

() metronix 3-11
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3.5 Wiring of Incremental Encoder Signal(CN2)

3.5.1 Small-size Motor(Flange 40, 60, 80)

AWG?24 7Pair Twist

Servo Motor Shisld Wire Servo Drive
1 ] A lis
2 /A 15
3 B 16
4 /B 13
5 Z 14
6 /7 11
7 U 5
8 /U 6
9 V 3
10 V34 cable
11 W 31  Connector(CN2)
Cable 12 /W L2 Maker — 3M
Connector 13 s5v 119 10120-3000VE
Maker = AMP  \ \{4 GND 19 10820-52F0-008
1 §§§n63_1 15 f— f Y— “SHD | 12,Frame
3.5.2 Medium/Large-size Motor(Flange 130, 180, 220
AWG24 7Pair Twist ;
et Mo ‘Shield Wire Servo Drve
A . Y A 8
B /A 115
C B li6
D /B 113
E Z 114
F /z 111
K u s
L /U L6
M V 3
N N 34 Gable
P W3 Connector(CN2)
R /W12 Maker - 3M
H 5v_119 10120-3000VE
Cable G GND 1o 10320-52F0-008
Connector J S ¢’ SHD | 12,Frame

MS3108520-295
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3.6 Wiring of Absolute Encoder signal(CN2)

3.6.1 Small-size Motor(Flange 40, 60, 80)
AWG?24 7Pair Twist

Servo Motor Shielq___\_(y_i__r_e Servo Drive
1 YA 5
2 /A 115
3 B 16
A /B 113
5 Z |14
6 /7 |11
7 ERST] 20
9 BAT+] 7/
10 BAT-] 8
11 RX 11 Cable
> Connector(CN2)
12 [RX Maker — 3M
Cable 13 5V {19 10120-3000VE
Connector 14 GND]9 10320-52F0-008
Maker — AMP . ; 2
172163_1 8 e ranesennanan * ............. SHD 1 ’Frame
15Pin

3.6.2 Medium/Large—-size Motor(Flange 130, 180, 220
AWG?24 7Pair Twist

Servo Motor Sh|e|dW|re Servo Drive
A i 3 A L8
B /A 115
C B 16
D /B 113
E Z 14
F /Z L 11
M ERST | 20
K BAT+]7
L BAT_38  cCable
P RX {1  Connector(CN2)
R /BX 12 Maker — 3M
H s5v |19 10120-3000VE
G GND 1 9 10320-52F0-008
Cable N S PO— 3 SHD | 12,Frame
Connector
MS3108S20-29S

(") metronix 3-13
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3.6.3 How to use Absolute Encoder
Set Encoder type[PE-203] to “6” when the absolute value Encoder is used. When
Encoder type [PE-203] is set to “6”, the input contact ‘SPD3/MODE’ is automatically
reset to the absolute position call(ABSCALL). Therefore, Switch operation mode “3, 4,
5” of Operation Mode [PE-601] and internal speed command “4, 5, 6, 7” used
‘SPD3’ at speed control servo are not possible to use.

(1) Absolute position data transmission by upper controller

The absolute position call (ABSCALL) must remain “ON” from the time absolute
position transmission is requested to the time transmission is completed, and if the
absolute position call(ABSCALL) is turned OFF during transmission, transmission
stops and the mode return to initial state. To reguest absolute position
transmission, change the absolute position call(ABSCALL) signal from OFF to ON
when the servo is turned OFF. When the absolute position transmission starts
based on the absolute position call(ABSCALL), the following I/O signals are reset to

function pin for transmission.

If ABSCALL signal is turned OFF If ABSCALL signal is turned ON
Rotation speed selection?
/Electric gear ratio selection2

Handshake Input

(SPD2/EGEAR?2) (HSIN)
INSPD/INPOS Transmission data0O (DATAO)
ZSPD Transmission datal(DATAT)
TLOUT Handshake Output (HSOUT)

/ OFF

DATA ZSPD D1 D3 D5 Co D27 D29 0 : high(off)
DATAO NINSPD/INPOS DO D2 D4 I D26 D28 1 low (on)

DO DIODI1 - - = o e D23 D24 D25 D26 D27 D28 D29
Single turn absolute data Multi turn absolute data
SYSD | OVFR | MDER | BATT L L
(11Bit) (13bit)
LSB MSB LSB MSB

Transmission data is “0” at electrically HIGH(contact OFF), and “1” at electrically
LOW(contact ON)

3-14 = L=
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(2) Sequence of Absolute position Data transmission with upper controller

@ If ABSCALL is turned ON from Upper control like PLC, the servo drive reads the
absolute value at this time, turns “ON” HSOUT, and displays 2 LSB Data (D0, D1)
on DATAO and DATA1, Servo “ON” is ignored until transmission is completed
thereafter. (A)

@ Upper controller(PLC) verifies HSOUT is turned “ON”, reads DO, D1, and turns
“ON” HSIN. (B)

® The servo drive verifies that HSIN has been turned “ON”, turns “OFF” HSOUT, and
displays D2 and D3 on DATAO and DATA1. (C)

@ Upper Controller(PLC) verifies HSOUT is turned “OFF”, reads D2 and D3, and turns
“OFF” HSIN. (D)

® The servo drive verifies that HSIN has been turned “OFF”, turns “ON” HSOUT, and
displays D22 and D23 on DATAO and DATAT1. (E)

® The upper controller(PLC) reads absolute value by repeating the process of item
@ through ® above, turns “OFF” ABSCALL, and completes absolute position Data
transmission (F)

@ The functions of HSIN, HSOUT, DATAO and DATA1 pins are automatically reset to
the pins of original ‘SPD2/EGEAR2’, ‘TLOUT’, ‘INSPD/INPOS” & “ZSPD’

respectively, and the servo can be turned ON.

Note1) In case alarm occurs when attempting to transmit absolute position, reset
alarm first and turn “ON” ABSCALL.

Note2) If ABSCALL is turned ON, the functions of ‘SPD2/EGEAR2’ are automatically
reset to HSIN. If ‘SPD2/GEAR2’ pins are turned “ON” at this time, HSIN is
recognized as being turned “ON”, and transmission error might occur.
Therefore, when ABSCALL is turned “ON”, turn “OFF” the ‘SPD2/EGEAR2’
(HSIN) pins.

() metronix 3-15
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3.7 Wiring of Communication (Option) Signal
3.7.1 PC-Communication (for RS232C)

This cable is for only PC-communication option cable to set servo drive menu by

serial communicating of servo drive and PC.

i r\g — 0
il D
ol —
Fﬂ q - -
[ PC- Serial Port ] [ Servo Drive— CN3 ]
Content PC-Serial Port Servo Drive—CN3
Connector name | HDEB-9S 10114-3000VE
Case name 3600-09-G-L 10314-52A0-008
NO.2(RXD) NO.6(TXD)
. NO.3(TXD) NO.5(RXD)
Wiring
NO.5(GND) NO.11,NO.12(GND)
X Case(Shield)
Cable length 1,2,3,5[m]

In Windows98, Serial Port(COM1) setting is as below.
(Setting > Control panel > System > Device manager > Port >
Communication port(COM1) > Port setting)
Bps : 9600[bps] or 19200[bps] (same with menu [PE-202])
Data bit : 8
Parity : none
Stop bit : 1

Flow control : Xon/Xoff

3-16 o R
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3.7.2 Communication for only Servo (for O/S Download)

This cable is for only servo communication cable to upgrade O/S(Operating Software)

by parallel communication of servo drive and PC.

(=]

[~

oo
=]

aooo0o0o000o00
0000000000000

[ PC-Parallel Port ]

=]

[ Servo Drive— CN3 ]

Contents PC—Parallel Port Servo Drive-CN3
Connector name | HDBB-25P 10114-3000VE

Case name 3600-25-G-L 10314-52A0-008
NO.15(ERROR) NO.1(DXO)
NO.8(DATAB) NO.2(FSRX)
NO.7(DATAS5) NO.3(CLKRX)
NO.9(DATA7) NO.4(CLK)

Wiring NO.16(INIT) NO.8(RESET)

NO.18(GND) NO.9(INT2/3)
NO.6(DATA4) NO.10(DRO)
NO.20(GND) NO.11(GND)
x Case(Shield)

Cable length 1,2,3,5[m]

In Windows98, Parallel Port(LPT1) setting is as below.

(Setting > Control panel > System > Device manager > Port > Print port(LPT1) >

resource)
Range of I/0 : 0378 ~ 0378

Request interrupt : 07
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4.1 How to Operate Loader

4.1.1 External View

HHHEHAH

Bl

Left Right Up Enter
4.1.2 Menu Summary
@ Move Menu
Rigit Riqht Rigit Right
Pd-001 <«—| Pd-002 <« T <«— | Pd-020
Left Left Left
Upi f
Right Risht Right
PA-101 <« PA-102 <« <« PA-120 '
Up l Left Left Left
Riggs gt Eig :]
PE-201 J4— | PE-202 <« T <4— | PE-220
Left Left Left .
Up :
Rigt Riqht Right
PE-701 J4— | PE-702 <« «— | PE-720
Left Left Left
Up L
Rigti; Right Riqbt Right
PC-801 J4— | PC-802 jJae— "~"T"""7" <4— PC-820
Left Left Left
o] 4
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@ Editing Menu

Fnte
[ PE-201 ]—‘,

Enter

*Change Position : Left/Right

*Change Value : Up

Initial Blinking digit

Shift to the menu for editing in the same method of @

After above, press[Enter] Key, then data of menu is displayed

13 13 1]

And, the last digit is blinking ; you can change the value where blink is located.

For moving the blinking position, press [Left] or [Right].

For changing value, press [Up] Key, then value is increased. At this time, the

numerical value turns back to “0” when it exceeds “9”.

When editing is completed, press [Enter] Key, then value is saved and return to menu.

@ Error in menu editing

Error is as below.

Display

Cause

notuSE

Menu that is used or impossible to set up

Erri

- In case of the menu is impossible to edit at Servo ON.

- Error in editing Motor relative constant.

- Input the value that does not have Motor ID.

- In case of editing detailed constant on the state that Motor

ID is not “0”

Err2

When setting the data that is out of range

Err3

Menu setting is locked.

It should be unlocked.

@ Special handling function.

- In case of setting I/O state menu, the function of each key is handled as exclusive

way. For a detailed, refer to chapter 5, Handling and Operating.

- Alarm Handling menu
I/O setting menu

Test operation menu

Gain tuning menu
Z position operation menu

Absolute encoder reset

Current offset compensation menu
Menu Handling menu
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4.2 Program Menu Summary

Menu consists of 9 menu group, and function of each menu is as below.

Comm. Code

Name of Menu Group

Function

Pd-001 Status Menu Indicates operation status information of
~ Pd-020 Each Servo.

PA-101 Alarm Menu Stores & Indicates records of Alarm that is
~ PA-120 Happened before.

PE-201 . . .

System Menu Stores information of system construction

~ PE-220

PE-301 c M Stores set variables that is related to control.
— PE-320 ontrol Menu

PE-401 Analog Menu Stores set variables that is related to analog
~ PE-420 g /0.

PE-501 Stores set variables that is related to 1/O

InOut Menu .

~ PE-520 connection.

PE-601 . Stores set variables that is related to Speed
— PE_620 Speed Operation Menu operation

PE-701 . Stores set variables that is related to position

Pulse Operation Menu .

~ PE-720 pulse operation

PC-801 . .
— PC-820 Command Menu Execute operation handling

P : Used at Position control mode
S : Used at Speed control mode
T : Used at Torgue control mode

From the below menu table, the abbreviation for each mode means ;

4-4
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Chapter4 Detailed Explanation of Program Menu

1) Operation State Indicating Menu (Refer to chapter 4.3)

MENU UNIT INI
- App
Comm Description
CODE NAME MIN MAX Mode
Code
- - Indicates current operation status.
0 Pd-001 | Current State PST
- - (Normal : nor , Alarm : Alarm No.)
r/min 0.0 )
1 Pd-002 | Current Speed Indicates current speed. PST
—9999.9| 9999.9
Command r/min 0.0 ]
2 Pd-003 Indicates current command speed. ST
Speed —9999.9| 9999.9
- 0 Indicates cumulative value of position command
3 Pd—-004 | Current Pulse P
-99999 | 99999 | Pulse that are input from external device.
- 0
4 Pd-005 | Feedback Pulse Indicates feedback pulse when controlling position. PST
-99999 | 99999
- 0
5 Pd-006 | Pulse Error Indicates remained position pulse that is to be operated. P
0 99999
- 1000 ) ) .
6 Pd-007 | E-Gear NO Indicates numerator O of electronic gear ratio. P
1 99999
Command [%] 0 Indicates current command torque at torque limit
7 Pd-008 ) T
Torque —999.99| 999.99 | operation.
o [%] 300 ) . :
8 Pd-009 | Torque Limit 0 200 Indicates torgue limit setting value. PST
[%] 0 . )
9 Pd-010 | Current Load Indicates current load ratio compared to rated. PST
-99999| 99999
[%] 0 ) )
10 Pd-011 | Average Load 0 99999 Indicates the average load ratio for 5 seconds Compared to rated. PST
) [%] 0 Indicates instantaneous max. load ratio compared to
11 Pd-012 | Maximum Load PST
-99999 | 99999 | rated.
) Volt 0.0 ) . )
12 Pd-013 | DC Link Voltage Indicates DC Link voltage of current main power. PST
0.0 999.9
CN1connection - - .
13 Pd-014 Indicates contactsCN1 I/O status. PST
state 1/O SET - -
- - Indicates input status that is handled forcibly by external(Handy
14 Pd-015 | Input EXT SET PST
- - Loader, PC) (refer to PC-808)
a - i Indicates 1/O status that is perceived last
15 Pd-016 | I/0 State - - (It is perceived and indicated when A contact:ON, B contact:OFF) PST
16 | Pd-017 | Input Logic Set = -
17 Pd-018 | Input Logic Save = - Menu that is related to communication. PST
18 | Pd-019 | Alarm bit = -
Software - - ) .
19 Pd-020 . Indicates the Software Version. PST
Version - -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.

{(¥) metronix
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2) Alarm state indicating Menu

MENU UNIT INI
Comm. Description AR
CODE NAME MIN MAX Mode
Code
Alarm history 01 ~ 20 - -
23 PA:101 Alarm Hlsto~ry01 3 3 Indicates Alarm state that is happened before PST
39 PA-120 | Alarm History20
# Alarm code and details
CODE Menu title Cause Checking Items
Nor-oF Normal svoff Servo OFF Normal condition -
Nor—on Normal svon Servo ON Normal condition -
L101 L1 01 RSZSZQomm.error, Control circuit Replace the drive
operation error
AL-01 Emergency Stop EMG input contact turned OFF Check external DC24V power supply
AL-02 Power Fail Z/ItzltrLlJSpower shut off during Servo ON Check the wiring of main power supply
AL-03 Line Fail Motor and encoder miswriting Check set values and CN2 wiring, U,V,W wiring.
AL-04 Motor Output Error of Output (U.V.W) open phase Check U,V,W wiring and IPM module damage
AL-05 Encoder Pulse No. of encoder pulse set error Check set value[PE-204] and CN2 wiring.
AL-06 Following Error Position pulse following error Check t_h_e [PE_SQZ]. position C(_)mmand pulse set
value, wiring and Limit contact, gain set value
AL-07 Not Used Not Used -
AL-08 Over Current Over current Check th_e output termlnal_wm_ng motor * gncoder set
value, gain set, Replace drive if O.C. continues.
AL-09 Over Load Over load Chgck Load condition, Brake operating condition,
wiring, motor - encoder set value.
Check input voltage, wiring If braking resistance,
AL-10 Over Voltage Over voltage damage of braking resistance, excessive regenerative
operation
AL-11 Over Speed Over speed Check encoder set value, encoder wiring, gain set
AL-12 Not Used Not used -
AL-13 Not Used Not used -
AL-14 ABS Data Error Absolute encoder data transmission error | Check the initial reset [PC-811]
AL-15 ABS Battery Error Absolute encoder battery error C_heck the initial reset [PC-811] and if battery is
discharged
AL-16 ABS Multi Error | AAPSolute encoder - multi-rotation  data | oo\ e initial reset [PC-811]
transmission error
AL-17 ABS Read Fail Absolute encoder reading error Check encoder
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 Flash Erase Fail Deleting error of flash ROM data Replace drive
AL-21 Flash Write Fail Writing error of flash ROM data Replace drive
AL-22 Data Init Error Error of data initialization Replace drive
AL-23 EPWR Hardware error [PE-203] set error
Input of parameters, which cannot be
Errt Errori changed. is attempted during Servo ON Turn OFF the servo and change the set value
Err2 Error2 Input of data which is out of set range Input values within the set range
Err3 Error3 Change the menu which is locked by Change the menu [PC-810] with unlock condition

[PC-810](Menu Data Lock)

4-6
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3) System variables setting menu (Refer to chapter 4.4.1)

Menus marked with “*” cannot be corrected during Servo—0On

MENU UNIT INI
Description App
comm | 5ope NAME MIN MAX Mode
Code
*PE-201 - - Sets Motor ID (Refer 4.4.1), When setting motor ID: Be
40 Motor 1D 0 99 set automatically from [PE-210] to [PE-217] PST
RS232 Comm. speed | [bps] 0 Sets RS232 communication speed of CN3
a1 | *PE-202 0=9600[bps], 1=19200[bps] pST
Baud Rate 0 | 2=38400[bps],3=57600[bps]
- 0 Sets applied encoder type (0 : A phase lead, 1 : B
42 *PE-203 | Encoder Type 0 9 phase lead, 6 : Absolute encoder) PST
[p/r] 3000
43 *PE-204 | Encoder Pulse Sets the number of encoder pulse. PST
1 99999
[%] 300 .
44 PE-205 CCW TRQ Limit 0 300 Sets torque limit value at CCW. PST
[%] 300 .
45 PE-206 CW TRQ Limit 0 300 Sets torque limit value at CW. PST
- 0
46 *PE-207 | System ID 0 99 Sets drive ID on communication PST
- 0 . I
47 *PE-208 | System Group ID 0 99 Sets drive group ID on communication PST
- 2 Sets the operation status display menu with
48 PE-209 | Start Menu No. 1 20 [Pd-001]~[Pd-020] at power on. PST
PE-210 _ gf-cm-s® D Sets inertia of motor. (Modification is possible when
49 Inertia 0.01 999 99 [PE_201] is uon) PST
PE-211 kaf-cm/A D Sets torque constant of motor
50 Trq Con 001 | 999.99 | (Modification is possible then [PE-201] is “0”) PST
P mH 1D Sets phase inductance of motor
51 Phase Ls 0001 | 99.999 | (Modification is possible when [PE-201] is “07) PST
P ohm 1D Sets phase resistance of motor
52 Phase Rs 0001 | 99.999 | (Modification is possible when [PE-201] is “07) PST
PP A 1D Sets rated current of motor
53 Rated Is 001 | 999.99 | (Modification is possible when [PE-201] is “0” .) PST
P r/min 1D Sets max.speed of motor
54 Max Speed 00 | 9999.9 | (Modification is possible when [PE~201] is “0") PST
PE-216 r/min D Sets rated speed of motor
55 Rated Speed 00 | 9999.9 | (Modification is possible when [PE~201] is “0") PST
«PE-217 - 8 Sets pole number of motor
56 Pole Number g8 | (Modification is possible when [PE-201] is “0") PST
57 PE-218 | Not Used - -
58 PE-219 | Not Used - -
59 PE-220 | Not Used - -

¥ Communcation code is to be used for selecting the menu when using TOUCH or PC Communication.

{(¥) metronix
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Motor type and 1D

Model ID | Watt Remark Model ID | Watt Remark
SARBA | 1 30 SEOQ9A | 61 900
SARSA 2 50 SE15A | 62 | 1500
SAOTA 3 100 SE22A | 63 | 2200
SE30A | 64 | 3000
SBOTA | 11 100 SE06D | 65 600
SBO2A | 12 200 SE11D | 66 | 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 250 |Customized type SE22D | 68 | 2200
HBO2A | 15 200 | Hollow Shaft SEO3M | 69 300
HBO4A | 16 | 400 | Hollow Shaft SEO6M | 70 600
SEOOM | 71 900
SCO4A | 21 400 SE12M | 72 | 1200
SCOBA | 22 600 SEO05G | 73 450
SCO8A | 23 | 800 SE09G | 74 | 850
SC10A | 24 | 1000 SE13G | 75 | 1300
SC03D | 25 300 SE17G | 76 | 1700
SC05D | 26 | 450 HEO9A | 77 900 | Hollow Shaft
SCO06D | 27 550 HE15A | 78 | 1500 | Hollow Shaft
SCO7D | 28 650 SE1IM | 79 | 1050 |Customized type
SCOIM | 29 SEO7D | 80 650 |Customized type
SCo2M | 30 SF30A | 81 | 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 2200
HCO6H | 33 600 Only S/T SF35D | 86 | 3500
SCO5A | 34 | 450 Only S/S SF55D | 87 | 5500
SCO5H | 35 500 Only S/S SF75D | 88 | 7500
SCO8A | 36 750 Only S/S SF12M | 89 | 1200
SF20M | 90 | 2000
HBO1A | 37 100 | Hollow Shaft SF30M | 91 | 3000
HC10A | 38 | 1000 | Hollow Shaft SF44M | 92 | 4400
HE30A | 39 | 3000 | Hollow Shaft SF20G | 93 | 1800
HBO3H | 40 250 Semic(:?)r;ll)(;uotor SF30G | 94 | 2900
SF44G | 95 | 4400
SF60G | 96 | 6000
HCO5H 99 500 [Customized type
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# Motor type and ID

Model ID | Watt Remark ModelZ | ID | Watt Remark
SE35D | 101 | 3500 Only DS
SE30D | 102 | 3000 |Customized type
SF44ML | 103 | 4400 | For LG Only
SF75G | 104 | 7500 |[Customized type
SE35A | 105 | 3500 |Customized type
SF55G | 106 | 5500 |Customized type
SF60OM | 107 | 6000 |Customized type
SG22D0 | 111 | 2200
SG35D | 112 | 3500
SG55D | 113 | 5500
SG75D | 114 | 7500
SG110D| 115 | 11000
SG12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60M | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000

{(¥) metronix
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4) Control Variables Setting Menu (Refer to chapter 4.4.2)
Menus marked with “*” cannot be corrected during Servo—-ON

MENU UNIT INI
5 o Appl.
escription
comm | cope NAME MIN MAX Mode
Code
2.0 ) ) )
60 PE-301 | Inertia Ratio Sets inertia ratio of load (Refer to chapter 4.4.2) PST
1.0 500.0
1/s 50 » . )
61 PE-302 | Position P Gaini 0 500 Sets position control proportional gain 1 P
1/s 70 » ) )
62 PE-303 | Position P Gain2 5 500 Sets position control proportional gain 2 P
[%] 0 o )
63 PE-304 | P Feedforward 0 100 Sets position feed—forward control ratio P
msec 0
64 PE-305 | P FF FLT TC 5 10000 Sets the time—constant of position feed—forward control filter P
msec 0 ) . .
65 PE-306 | P CMD FLT TC Sets the time—constant of position command filter P
0 10000
66 PE-307 | Soeed P Gain rad/s Sets speed proportional gain 1 oS
bee an 0 5000 | (APD-VSR5~04:500, VS05~10:300, VS15~110:200)
rad/s 50 Set speed proportion gain 2.
67 | PE-308 | Speed P Gain2 : . : PS
0 5000 | APD-VSR5~04:800,VS05~10:400,VS15~110:300)
68 PE-309 | s 41701 msec Sets speed integral time constant 1 oS
bee 1 10000 | (APD-VSR5~04:20, VS05~10:30, VS15~110:50)
69 PE-310 | s 41 TCo msec Sets speed integral time constant 2 oS
pee 1 10000 | (APD-VSR5~04:13, VS05~10:25, VS15~110:30)
msec 0.0
70 PE-311 | Speed IN FT Sets speed command filter S
0.0 100.0
msec 0.5 .
71 *PE-312 | Speed FB FT Sets speed feed—back filter PS
0.0 100.0
r/min 0.0 )
72 PE-313 | Zero Speed Gain Sets the speed range of zero speed gain PS
0.0 100.0
msec 0.0 )
73 PE-314 | TORQ. CMD FLT Sets torque command filter PST
0.0 1000.0
- 0 Sets avoid resonance driving operation
74 PE-315 | DE-Resonance ) N . ~ PST
0 1 (0 : no operation, 1 : operation)
Hz 300 . .
75 PE-316 | Notch Frequency 0 1000 Sets avoid resonance driving frequency PST
- 100 ) )
76 PE-317 | Notch Bandwidth 0 1000 Sets avoid resonance band width PST
- 1.1 Set the time of Oveload characteristic.
77 PE-318 | Overload offset ) . PST
1.0 3.0 (User is requested not to change it .)
r/min 100.0 | Sets the changed speed at PI-P control (*PCON” input)(P
78 PE-319 | Speed P Control . PS
0.0 9999.9 | control is operated at less than set speed)
- 1 Automatically switch from speed control to position control at
79 PE-320 | Zero Speed Lock ‘STOP” input or command 0 voltage at [PE-403](SClamp PS
0 1 Mode)=1,(0:not used, 1:operation)

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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5) Analog I/O variables setting menu (Refer to chapter 4.4.3)

Menus marked with “*” cannot be corrected during Servo—0On

MENU UNIT INI
- App
Comm Description
CODE NAME MIN MAX Mode
Code
r/min | 2000.0 | Sets analog speed command at 10[V] oT
80 | *PE-401 | Analog Speed 0.0 max | ~Max values is max speed of motor(Refer 4.4.3)
my 0.0 Sets the offset of d d S
- ets the offset of speed comman
81 PE-402 | Speed Offset 21000.0 | 1000.0
- 0
82 PE-403 | SClamp Mode 0 1 Sets zero speed clamp operation S
mY 0.0 Set dal ti It S
- ets zero speed clamp operating voltage
83 PE-404 | SClamp Volt 0.0 2000.0
. - 0 Sets speed override operation s
84 | *PE-405 | Speed Override 0 1 (0 : Not used, 1 : Override operation)
[%] 100
85 *PE-406 | Analog Torque 0 300 Sets analog torque command at 10[V] PST
my 0.0 Sets the offset of t d T
- ets the offset of torque comman
86 PE-407 | Torgue Offset 1000.0 | 1000.0
- 0
87 PE-408 | TClamp Mode 0 1 Sets zero torque clamp operation T
mV 0.0 )
88 PE-409 | TClamp Volt Sets zero torque clamp operation voltage T
-1000.0 | 1000.0
- 1
89 PE-410 | Monitor Typel 0 0 Sets type of analog output1 for monitoring PST
- 0 Sets mode of analog output! for monitoring
90 PE-411 Monitor Mode1 (0O:mark direction sorting,1:mark absolute value without PST
0 ! direction sort)
= 10} Sets scale of analog outputl f itori
- i ets scale of analog output1 for monitoring
91 PE-412 | Monitor Scalet 01 9999.0 PST
Y 0.0 Sets offset of anal toutt f itori
- i ets offset of analog output1 for monitoring
92 PE-413 | Monitor Offset1 ~100.0 100.0 PST
- 3
93 PE-414 | Monitor Type?2 0 0 Sets type of analog output2 for monitoring PST
- 0 Sets mode of analog output2 for monitoring
94 PE-415 | Monitor Mode?2 (0:mark direction sorting, 1:mark absolute value without PST
0 1 direction sort)
- 101 Sets scale of analog output2 1 itori
- i ets scale of analog output2 for momitoring
95 PE-416 | Monitor Scale2 01 9999.0 PST
Y 0.0 Sets offset of anal tout2 f itori
- i ets offset of analog output2 for monitoring
96 PE-417 | Monitor Offset2 ~100.0 100.0 PST
- 0 At Torque control operation, Set the motor rotating direction
) for torgue command voltage at torque control operation.
97 PE-418 | Torque Com Dir o o T
0 1 (0 : forward direction at + voltage, 1 : forward direction at —
voltage)
98 | PE-419 | Not Used - -
99 | PE-420 | Not Used = -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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6) I/0 Contacts Variables Setting Menu (Refer to chapter 4.4.4)

MENU UNIT INI
- App
Comm Description
CODE NAME MIN MAX Mode
Code
. Pulse 100 Sets the output range of position operation finishing signal
100 PE-501 Inposition P
0 99999 | (Refer to chapter 4.4.4)
Pulse 90000 Sets the output range of position operation follow error
101 PE-502 | Follow Error . P
0 999999 | signal
102 | PE-508 | 0 Speed RNG fmin_ L 190 1 seis the outout i d signal PST
- ee ets the output range of zero speed signa
P 0.0 9999.9 P ¢ P ¢
r/min 100.0 ) )
103 PE-504 | Inspeed Sets the output range of speed reaching signal S
0.0 9999.9
r/min 50.0
104 PE-505 | Brake SPD Sets brake output speed PST
0.0 9999.9
. msec 10 .
105 PE-506 | Brake Time Sets brake output delay time PST
0 10000
_ Per each | Sets operation reset mode of main power error
106 PE-507 | PowerFail Mode model [ 0:less than VS041(reset by hand), PST
0 1 1 : more than VSO05(automatic reset) ]
- 1 Sets generating brake control operation
107 PE-508 | DB Control 0:SVOFFat stop,less than  [PE-503](zerospeed):Free-run PST
0 1 1:SVOFF at stop, generating brake function is always operated
- 2 Sets position pulse clear operating mode
CE i
108 | PE-509 | Pulse Clear Mode 0 : Edge operating . P
0 2 1 : Level operation(response instantly)
2 : Level operation(filter operating)
- 1 Sets divide ratio of encoder signal output
109 PE-510 | Pulse Out Rate . . PST
1 16 —Divide ratio : 1,2,3.....16
110 | PE-511 | Not Used - -
- 1 Automatically Cancel after ESTOP operation
111 PE-512 | ESTOP Reset . PST
0 1 (O:reset by hand, 1 : automatic rest)
112 | PE-513 | Not Used - -
) - 0 0: DIR—Switching direction, STOP—stop
113 PE-514 | Dir Select Mode . . S
0 1 1: DIR—CW operation, STOP—CCW operation
. - 30 Sets Logic of output contacts.
114 PE-515 | Output Logic . PST
0 63 (30=ZSPD output, 26=TGON signal output)
msec 0 )
115 PE-516 | PWM off Delay 0 1000 Sets the delayed time(PWM-off) when command SV-off PST
116 PE-517 - -
~ ~ Not Used
117 PE-518
) [%] 50.0 Set zero speed gain ratio that are to be applied to the speed
118 PE-519 | ZSPD Gain Rate . ) . S
1.0 100.0 range that is below the value which were set in PE-313.
119 PE-520 | Gain Conv Mode 0 - 0 Set Gain1, Gain 2 switching mode. 0: Use Gain1 only.
4-12 e
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11 Input contact. When Gain2 is OFF, use Gaint.
When Gain 2 is ON, use Gain2.
2: |f speed command[PE-503] is higher than zero
speed, Gain 1 is to be switched to Gain 2.
3: If Position pulse error[PE-501] gets bigger than inpos value,
Switching Gain1—Gain2.

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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7) Speed operation variables setting menu(Refer to chapter 4.4.5)

Menus marked with “*” cannot be corrected during Servo—0On

MENU UNIT INI
. Appl.
Comm Description
CODE NAME MIN MAX Mode
Code
- 1 Sets operation mode (Refer to chapter 4.4.5)
0 : torque control mode
1 : speed control mode
2 : position control mode
3 : speed/position control mode
) (‘MODE’ contact=0FF: position mode)
120 *PE-601 | Operation Mode 0 5 4 : speed/torque control mode PST
(‘MODE’ contact=0OFF: torque mode)
5 : position/torgue control mode
(‘MODE’ contact=0FF: torque mode)
(Surely set ‘0’ for [PE-320] when using the operation mode
3 &4)
r/min 10.0
121 PE-602 | Speed Command! ST
-Max +Max
r/min 500.0 Be selected as per the status of speed
122 | PE-603 | Speed Command2 command input contact ST
~Max | +Max | [SPD1][SPD2][SPD3]
r/min 500.0 | [X]: OFF, [O]: ON
123 PE-604 | Speed Command3 ST
—Max +Max
r/min 1000.0 [XT[XI[X] : Analog speed command
124 PE-605 | Speed Command4 [O][X][X] : Internal speed command 1 S
’M?X +Max | [X][O][X] : Internal speed command 2
r/min 1500.0 | [0]1[01[X] : Internal speed command 3 3
125 PE-606 | Speed Command5 ~Max +Max | [XI[XI[O] : Internal speed command 4
r/min | 2000.0 | [OIIX]I[O] : Internal speed command 5
126 PE-607 | Speed Commandé M M [X][O][O] : Internal speed command 6 S
ax X [0][01[0] : Internal speed command 7
r/min 3000.0
127 PE-608 | Speed Command? S
-Max +Max
msec 0 S N | S
2 E- i ets the accelerating time
128 PE-609 | Accel Time 0 100000 a
Mege 0 Sets the decelerati i S
- i ets the decelerating time
129 PE-610 | Decel Time 0 100000 g
- 0 Sets S type control on speed control s
130 | «PE-611 | S Type Control 0 1 (0 : Linear Accel/Decel , 1 : S type Accel/Decel )
r/min 100.0 ) )
131 PE-612 | Test Run Speed0 Sets speed 0 at continuous test operation PST
—Max +Max
r/min -500.0 ) )
132 PE-613 | Test Run Speed Sets speed 1 at continuous test operation PST
-Max +Max
r/min 1000.0 ) )
133 PE-614 | Test Run Speed2 Sets speed 2 at continuous test operation PST
-Max +Max
r/min | —2000.0 ) )
134 PE-615 | Test Run Speed3 Sets speed 3 at continuous test operation PST
-Max +Max
sec 5 ) . )
135 PE-616 | Test Run TimeO 1 50000 Sets time 0 at continuous test operation PST




Chapter4 Detailed Explanation of Program Menu

MENU UNIT INI
_ App
Comm Description
CODE NAME MIN MAX Mode
Code
sec 5 . ) )
136 PE-617 | Test Run Timel 1 50000 Sets time 1 at continuous test operation PST
. sec 5 ) . :
137 PE-618 | Test Run Time2 Sets time 2 at continuous test operation PST
1 50000
sec 5
138 PE-619 | Test Run Time3 Sets time 3 at continuous test operation PST
1 50000
139 | PE-620 | Not Used -
¥ Communication mode is to be used for selecting the menu when using TOUCH or PC

Communication.

(M) metronix
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8) Position preration variables setting menu (Refer to chapter 4.4.5)

Menu marked with “*” cannot be corrected during Servo—ON

MENU UNIT INI
_ App
Comm Description
CODE NAME MIN MAX Mode
Code
) - 1 Sets the input pulse logic of position operation
140 | *PE-701 | Pulse Logic 5 (Refer to chapter 4.4.6) P
1000 ) )
141 *PE-702 | Electric Gear NO 99999 Sets numerator 0 or electronic gear ratio P
- 1000 ) ) )
142 *PE-703 | Electric Gear DO 99999 Sets denominator O or electronic gear ratio P
- 1000 ) )
143 *PE-704 | Electric Gear N1 99999 Sets numerator 1 or electronic gear ratio P
- 2000 ) ) )
144 *PE-705 | Electric Gear D1 99999 Sets denominator 1 or electronic gear ratio P
- 1000 ) )
145 *PE-706 | Electric Gear N2 99999 Sets numerator 2 or electronic gear ratio P
- 3000 ) ) )
146 *PE-707 | Electric Gear D2 99999 Sets denominator 2 or electronic gear ratio P
- 1000 ) )
147 *PE-708 | Electric Gear N3 99999 Sets numerator 3 or electronic gear ratio P
- 4000
148 *PE-709 | Electric Gear D3 i 99999 Sets denominator 3 or electronic gear ratio P
149 oe-710 | Backlash Pulse 0 Sets backlash compensation in position operation o
*PE—
acrias 0 10000 (Standard : 4 interpolation pulse)
- 0 O:electronic gear ratio 0~3 selecting 1:Offset value
150 PE-711 E-Gear Mode override function to numerator 0 of electronic gear P
0 1 ratio
- 0 Directly setting numerator 0 of offset value on menu
151 PE-712 | E-Gear offset of EGEAR1 contact ON—increase, EGEAR2 contact P
~99999 99999 | ON—decrease
Position Pulse Direction - 0 Cohverts thfe d|rect|on py pglse in position operation
152 *PE-713 ) 0 : Operating in the direction of command
Pulse Dir 0 1 1 : Operating in the counter direction of command
153 PE-714 | Not Used B -
154 PE-715 | Not Used B B
155 PE-716 | Not Used B B
156 PE-717 | Not Used B B
157 | PE-718 | Not Used - -
- - Absolute encoder’s Multi Turn Data.
158 PE-719 | ABS Multi Turn Menu display is not possible as this is for P
Communication only.
- - Absolute encoder’s Single Turn Data.
159 PE-720 | ABS Single Turn Menu display is not possible as this is for P

communication only.

¥ Communication code is to be used for selecting the menu when using TOUCH or PC communication.
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9) Operation handling menu (Refer to chapter 5)

Menu marked with “*” cannot be corrected during Servo—ON

MENU

UNIT

INI

Comm
Code

CODE

NAME

MIN

MAX

Description

160

PC-801

Alarm Reset

Reset current alarm (Refer to chapter 5)

161

PC-802

Alarm His Clear

Clear alarm history

PC-803

Manual Test Run

Execute test operation by hand

[Left] : forward rotating [Right] : reverse rotating

[Up] : test operation speed changing
([PE-602]~[PE-608])

[Enter] : End

Operating is not related to input status of CN1

PC-804

Auto Test Run

Continuous operation by speed and time that are set on menu, press
[Enter] for end
Operating is not related to input status of CN1

PC-805

Gain Tune Run

Sets automatic tuning operation of load inertia.
0: no auto tuning operation

 auto tuning within 1~5 of inertia range

> auto tuning within 5~10 of inertia range

: auto tuning within 10~25 of inertia range

auto tuning within 25~50 of inertia range

 auto tuning within 50~100 of inertia range

(& I N e R N R

(Procedure)

(Dsets the range with[Left], [Right] key

(@execute forward/reverse operation about 10 times at 1000[r/min]

(®Press [Enter] key, then auto tuning result is saved at [PE-301],
[PE-3071, [PE-309], and set as “0” automatically

PC-806

Z POS Search

Press [Enter] key, then motor rotate as forward
Direction, and search for Z phase of encoder for stop

PC-807

IN Logic Set

After setting the input contact number(0~d) with

[Left], [Right] key, press [Uplkey, then the status of input contact
is changed.

Segment “Off” : Normal — A contact

Segment “On” : Normal — B contact

PC-808

EXT Input Set

After setting the input contact number (0~d) with [Left], [Right]
key, press [Up] key, then input contact is “ON” forcibly.
Segment “Off” : Switch status of CN1

Segment “On” : Make “On” forcibly.

All contacts are OFF at power off

*PC-809

Menu data Init

Press [Enter] key, then data of menu are changed to initial value
automatically

But, system menu data of [PE-201]~[PE-220] is not changed
(It will be applied when the Power is supplied again.)

PC-810

Menu data Lock

Press [Enter] key, then Lock/unlock functions of menu data is
operated as toggle.

If data is changed at menu Lock status, then “Err3” would be
displayed

¥ Communication code is to be used for selecting the menu when using TOUCH or PC communication.
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MENU UNIT INI
Comm Description
CODE NAME MIN MAX
Code
- - Press [Enter] key at using absolute encoder,then reset absolute
170 PC-811 | ABS Encoder set - 7 encoder for 5 seconds.
- - Compensates current offset of Hall-CT
[Left] key : display current offset value of U phase
[Right] key : display current offset value of W phase
17 PC-812 | Current Offset - - [Up] key : save existing current offset value
In case of downloading servo soft, surely turn power ON/OFF 3~5
times, after that press[Up] Key and save current offset value.
172 PC-813 - -
~ ~ Not Used B 3
173 PC-814
% 0 Display instantaneous max. load ratio for the rated.
[Right] Key : Display forward direction instantaneous max.load ratio.
174 | PC-815 | Peak Load 9999 | gggg | [Left] Key : Display reverse direction instantaneous max.load ratio.
[Up] Key : Reset instantaneous max. load ratio
: . Pulse 0
Following - position Display the amount of encoder pulse that motor is rotated.
— = A
175 PC-816 Pulse® 2 9.9.9.9.9.9] 999999 | [Upl] Key : Reset encoder pulse amount
Feedback Pulse
176 PC-817 - -
~ - Not Used
179 PC-820

3

Communication code is to be used for selecting the menu when using TOUCH or PC communication.

(1) (4) 7 (a) (d)

i i s
ledloaledl, L0, I, L0, (L0

(- (=)
| | )

Display Input contact logic(0)~(d) Handling position of Input contact

[Input contact : upper]

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

SPD1/ SPD2/ SPD3/
SVON eceAr! | eceare | mooE DIR PCON | CCWLIM [CWLIM | TLIMIT | EMG

(a) (b) (c) (d)

STOP | ALMRST | GAIN2 | PCLEAR

[Output contact : lower]

(=) (=) (=) (=) (=) (=)

BRAKE |INSPD/INPOS| ZSPD READY | TLOUT | ALARM

4-18
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4.3 Display Operation State

4.3.1 Display State[Pd—001] (Application Mode : PST)

- Display current operation state.
* nor : normal operation state.
* AL-XX : Display pertinent code at alarm
- Remove the source of alarm, and display data of menu on basis of [PE-209]
when alarm is canceled by reset key

- At this time, Of handling is conducted between menu, display with no changing

4.3.2. Display Speed (Application Mode : PST, ST)
— Display Current Speed [Pd-002] and current speed command [Pd—003] as [r/min]

- Maximum range is -9999.9 ~ 9999.9

4.3.3 Display Position

® Position command pulse [Pd-004] (Application Mode : P)
Display Counter value of position command pulse that is inputted after Servo ON.

@ Position following pulse [Pd-005] (Application Mode : PST)
Display counter value

(3 Position Pulse remainder [Pd-006] (Application Mode : P)
Difference between command pulse and following pulse, and it displays pulse
counter value for the position where Servo will drive on.

@ Electronic gear ratio numerator [Pd-007] (Application Mode : P)
Where deceleration ratio is being changed due to abration of machine, the Offset
settlement [PE-712] can be set to be compensated by electronic gear ratio and

the information of offset value is displayed.

4.3.4 Display Torque and Load
@® Current command torque [Pd -008] (Application Mode : T)
Display the inside torque command that is operated from servo control algorithm
compared to rated torque at percentage.
@ Torque Limit [Pd -009] (Application Mode : PST)
Display maximum torque that servo motor can generate compared to rated torque

at percentage.
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@ Current load ratio [Pd-010] (Application Mode : PST)
Display energy (load) that servo motor currently generates compared to rated
output at percentage
@ Average Load ratio [Pd -011] (Application Mode : PST)
Display average energy (load) value for 5 seconds that servo motor generates
compared to rated output at percentage.
(® Maximum instantaneous Load rated [Pd -012] (Application Mode : PST)
Display maximum (peak) load value from the time when it started control up to
now after servo ON compared to rated output at percentage.
® Condenser DC Link Voltage [Pd -013] (Application Mode : PST)
— Display servo drive condenser voltage due to regenerative energy from servo
motor.
- The maximum DC Link voltage is 405V at standard drive(220V)
— If DC Link voltage exceeded the limit due to that regenerative energy is large or
the capacity of regenerative resistance is small, then over Voltage alarm occurs.

— Proper values are less than 395[V] on regenerative region.

4.3.5 Display I/O State

Display Input contact logic

[Input contact : Upper]

(0) (1) (2) (3) (4

SPD1/ | SPD2/ | SPD3/
EGEAR1[EGEAR2| MODE

(a) (b) (c) (d)
STOP |ALMRST| GAIN2 |PCLEAR

=

—
o1

=

(6) (7) (8) (9)
DIR | PCON |CCWLIM| CWLIM | TLIMIT | EMG

SVON

[Output contact : Lower]
(1) (v) (=) (=) (2) (=)
BRAKE |INSPD/INPOS| ZSPD READY | TLOUT | ALARM
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@ CN1 1/0 contact state [Pd-014] (Application Mode : PST)
CN1 Connector is ON (Shout) : Lamp ON
CN1 Connector is OFF (Open) : Lamp OFF
@ External handling Input state [Pd-015] (Application Mode : PST)
- Display state when handling the contact state by using external device (PC
communication and the like), not in case of using CN1 connector.
— Since the external handling input state con not be stored at servo drive ROM, it
can be automatically reset when power is turned OFF.
® 1/0 contact state [Pd-016] (Application Mode : PST)
Display /O state by compounding @ and @
(When normal-A contact : ON, and normal-B contact : OFF, it is recognized and

displayed)

4.3.6 Display Software version (Application Mode : PST)

S 2.01 - 3

f i f

Standard Version Drive type

=z
@]

O[>Vl |—|O

Drive type
VSR5
VSO1
VS02
VS04
V305
VS10
V315
VS20
VS35
VS50
VS75
V3110

VS110 Special type(300A)

®Software type is “S” in this

Manual.
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4.4 Setting Up Menu
4.4.1 Setting System Variables
(1 Setting motor constant (Application Mode : PST)

— Setting motor constant by ID.

Input

I[D number
automatically set.

to ID menu

[PE-201],

then motor
ID for each model Motor is as below.

# Motor type and ID

constant can be

Ml\?éj.el ID | Watt Remark Mﬁgél ID | Watt Remark
SAR3A 1 30 SEO09A | 61 900
SAR5A 2 50 SE15A | 62 | 1500
SAOTA 3 100 SE22A | 63 | 2200
SBO1A | 11 100 SE30A | 64 | 3000
SBO2A | 12 | 200 SE06D | 65 | 600
SBO4A | 13 | 400 SE11D | 66 | 1100
SBO3A | 14 250 | Customized type SE16D | 67 | 1600
HBO2A | 15 | 200 | Hollow Shaft SE22D | 68 | 2200
HBO4A | 16 | 400 | Hollow Shaft SEO3M | 69 | 300
SEO6M | 70 | 600
SCO04A | 21 400 SEOSM | 71 900
SCO6A | 22 | 600 SE12M | 72 | 1200
SCO8A | 23 | 800 SE05G | 73 | 450
SC10A | 24 | 1000 SE09G | 74 | 850
SCO03D | 25 | 300 SE13G | 75 | 1300
SCO05D | 26 | 450 SE17G | 76 | 1700
SCO06D | 27 | 550 HEO9A | 77 | 900 Hollow Shaft
SCO7D | 28 | 650 HE15A | 78 | 1500 | Hollow Shaft
SCOIM | 29 SE1IM | 79 | 1050 | Customized type
SCO02M | 30 SEO7D | 80 650 Customized type
SCO3M | 31 SF30A | 81 | 3000
SC04M | 32 SF50A | 82 | 5000
HCO6H | 33 | 600 S/T only SF22D | 85 | 2200
SCO5A | 34 | 450 S/S only SF35D | 86 | 3500
SCO5H | 35 | 500 S/S only SF55D | 87 | 5500
SCO8A | 36 | 750 S/S only SF75D | 88 | 7500
HBO1A | 37 100 | Hollow Shaft
HC10A | 38 | 1000 | Hollow Shaft
HE30A | 39 | 3000 | Hollow Shaft
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# Motor type and ID

M,\c:g.el ID | Watt Remark Mﬁgél ID | Watt Remark
SF12M | 89 | 1200 SG22D | 111 | 2200
SF20M | 90 | 2000 SG35D | 112 | 3500
SF30M | 91 | 3000 SG55D | 113 | 5500
SF44M | 92 | 4400 SG75D | 114 | 7500
SF20G | 93 | 1800 SG110D0| 115 | 11000

SF30G | 94 | 2900

SF44G | 95 | 4400

SF60G | 96 | 6000 SG12M | 121 | 1200

SG20M | 122 | 2000

SG30M | 123 | 3000

HCosH | 99 | s00 | Customized SG44M | 124 | 4400

type

SG60M | 125 | 6000

SE35D | 101 | 3500 Only DS

SE30D | 102 | 3000 | Customized type

SF44ML | 103 | 4400 | For LG Only SG20G | 131 | 1800
SF75G | 104 | 7500 |Customized type SG30G | 132 | 2900
SE35A | 105 | 3500 |Customized type SG44G | 133 | 4400
SF55G | 106 | 5500 |Customized type SG60G | 134 | 6000
SF6O0OM | 107 | 6000 |Customized type SG85G | 135 | 8500

SG110G | 136 | 11000

SG150G | 137 | 15000
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- Setting each motor constant

For setting motor constant individually, individually, input “0” to motor ID menu
[PE-201]

Motor constant is as below

MENU UNIT NI

%oorgre” CODE NAME MIN MAX Sinatien

40 *PE-201 | Motor ID 6 9_9 S:;St 2u()tt)or;1gt)ically from [PE-210]to[PE-217]
49 «PE=210 | Inertia Qf;gn1.32 99|9[?99 iifnm[ggfz%f1rin?st?‘rd”()Modiﬂcation is possible
il ML T P s Sl
51 | *PE-2f2 | Phase Ls oT)& 99{299 ;sseésog:izfj whon [PE~20 ]miztg(r)"g)MOdmcaﬂon
A T R A e
59| PE214 |Ratedls |0/ aiosn | posebowhen (PE20N B0
54 | *PE-2T5 | Max Speed r/orh(;n 99|9Dg,9 igtsssi'\kgl|aex\'/vigieﬁpg—?oo1t?ri's(‘%ngmcanon )

55 | *PE-216 | Rated Speed r/orf(;” 99'9%'9 igtsssiﬁfsv,fsrfe[igf;ﬁt]og%%dmcatiom s

56 | *PE-217 | Pole Number ) 988 igfsig‘,’e'ew”hue”;b[eg;jggf}ﬁ;fg”,f;d‘“ca“"” s

¥ Communication code is to be used for selecting the menu when using TOUCH or PC

communication.
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@ Setting encoder
— Encoder type [PE-203] (Application Mode : PST)

No. | Transmission Signal method Signal type Remark
0 Parallel A Phase lead at CCW | A,B,Z,UV,W Standard
1 Parallel B Phase lead at CCW | A,B,Z,UV,W
6 Serial Absolute value 11/13 bit A,B,Z,RX

- Encoder pulse [*PE-204]
When encoder signal method uses A,B Signal, set number of pulse per single
turn for signal.

In this case, the pulse number of A phase & B phase is same.

@ Setting torque limit (Application Mode : PST)
Can set max. torque limit at CCW[PE-205] and CW[PE-206] respectively

It is displayed at percentage, compared to rated torque and the standard is 300[%]

@ Setting System ID (Application Mode : PST)
When communicating with servo using Bus communication, gives ID to servo.
At this time Option is needed for communication
- System ID [*PE-207]
Give inherent ID to servo, and communicate with servo respectively.
- System group ID[*PE-208]
In case of communication with several servos as a group, sets group ID
- Setting communication speed [*PE-202]
Can use it by selecting the Baud Rate between 9600/19200[bps] that are the

communication speed of RS232.

(B Setting state display at start [PE-209] (Application Mode : PST)
Can set applicable menu at servo ON.
Set value is sorted from [Pd-001]to[Pd—-020]

(M) metronix 4-25



APD-VS[Standard Type] Manual

4.4.2 Setting Control Variables
(1 Setting Inertia Ratio[PE-301] (Application Mode : PST)

The inertia ratio is set by calculating the load inertia as per the machinery system

and calculating rotor inertia ratio as per the motor specification table.

Setting the inertia ratio for load is a very important control variable for the Servo

operation.

operation of servo.

B Followings and the recommended values of control gain that are adequate to the

load inertia ratio

So, The accurate setting of inertia ratio would be required for the best

Inertia Ratio Gain setting range
F,\f;rfgre Section [Inertial [Positioh Prisé)i[ieodnal “Spese .
Pos P Gain] Gain] Integral Gain]
Low inertia|] 1 ~5 40 ~ 90 400 ~ 1000 10 ~ 40
~4g0 Medium inertia | 5 ~ 20 20 ~ 70 200 ~ 500 20 ~ 60
High inertia| 20 ~ 50 10 ~ 40 100 ~ 300 50 ~ 100
Low inertia| 1~ 3 40 ~ 80 300 ~ 600 10 ~ 50
~1 (1)5(3)0 Medium inertia | 3 ~ 10 20 ~ 60 100 ~ 400 20 ~ 80
High inertia| 10 ~ 20 10 ~ 40 50 ~ 200 50 ~ 150
Low inertia|] 1 ~3 30 ~ 70 150 ~ 400 20 ~ 60
~1 2(2)0 Medium inertia 3~5 15~ 50 80 ~ 300 30 ~ 100
High inertia | 5~ 10 5~ 30 50 ~ 200 50 ~ 150

* |f the calculation of inertia ratio is difficult, then Auto tuning the inertia ratio could be

possible at trial operation. Refer to chapter “5.3.1 Gain Tuning”

4-26 &

e el
Loy




Chapter4 Detailed Explanation of Program Menu

@ Position control gain (Application Mode : P)

— Differentiation— [';FE_Fggeg] N ,Fe[%dEi%r&e}rd
Positi + Speed
Position + § osition error ) P again + Co»mmand
command >% [PE-302]
Current position

— Position command : Count the position command pulse from external. And
convert it to position command value, and it pass through 1st order filter.

— Current position : Count the pulse signal from encoder, and convert it to current
position by using electrical gear ratio setting.

- Position proportional gain [PE-302][PE-303] : multiply position proportional
gain by difference between position command and current position and convert
it to position command.

* Recommend setting value = speed proportional gain[PE-307] / 10

- Feed forward Gain[PE-304] : Find the slope of position command by
differentiation, and shortening the position decision time by adding the speed
command to it. If this value is too large, overshoot may be occurred on position
control  or position control may be unstable, therefore set proper value by
increasing from small value watching initial operation state.

- Feed forward filter [PE-305] : If position command is changed suddenly,

control is unstable. In that case, remove vibration by setting filter value
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@ speed control gain (Application Mode : PST, PS, S)

Speed integral

Analog | gain[PE-309]
Speed
commang Analog speed command Zero speed

filter[PE- 311] gain[PE-313]
+

Digital speed command + Speed p gain Torgue command

» O O |

[PE-307]
Current speed
S feedback i
peed feedbac Encoder signal

filter[PE-312] Speed operation

f Current torque

— Speed command : Use analog speed signal which is inputted from external
passed through analog speed command filter [PE-311] as speed command or

use digital speed command by [r/min] unit which is set on internal menu

— Current speed : Operate speed by counting encoder signal, and filtering it for
current speed. At this time, use an algorithm that follows speed by using current

torque & inertia in order to compensate the speed operation error at low speed

- Speed integral gain[PE-309] : Find the integral value of speed error that is the
difference between command & current speed and convert it to torque
command by multiplying it by integral. If we reduced integral gain, speed
following characteristic can be improved as excessive response characteristic is
improved. But, if it is too small, overshoot would be occurred. And if it is too
large, the excessive response characteristic would be bad, then it is operated by

the proportional control characteristic.

*» Recommend setting value = 10000 / speed proportional gain [PE-307]

Small
Speed / Largs

Command A\\ 7\{/ _

—

speed

RFollowing speed

Time
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— Speed proportional gain[PE-307] : convert to torgue command by multiplying

speed error by proportional gain
Large value could lead good speed response, but too large value could lead

vibration. On the other hand small value could lead bad speed response

Speed

Speed —_ _

command Layge

Time
— Speed feedback filter [PE-312] : If the motor is vibrated by the vibration of

operating system and vibration occurred by the gain at applying the load that
has too large inertia, the vibration can be controlled by applying filter to speed
feedback. But, at this time, if you put too big gain value, the speed response

would be dropped and the control function is also downed.

— Zero speed gain ratio[PE-313] : If user use the speed feedback filter and control
the vibration, the system could often be unstable. At this time, Set the speed
range for applying zero speed gain and adjust the gain within that speed range.

Then, the vibration can be controlled.

— Zero speed gain ratio[PE-519] : Set the zero speed gain ratio that is to be

applied to the speed range which are below the speed range that are set in

[PE-313].
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@ Setting torque command filter[PE-314] (Application Mode : PST)
By setting the digital filter for analog torque command voltage, the stability of
command pulse con be improved. At this time, excessively large value could lead

to bad response. So , set the proper value according to the system.

(&) Setting De-resonance operation (Application Mode : PST)

Torgue
Output

/—> De-resonance operation frequency

Torque Output

De-resonance
operation

frequency

— When vibration occurs due to mechanical resonance from specific frequency,
the vibration caused by resonant can be controlled by limiting torque output for
this frequency range.

- De-resonance operation [PE-315] : It is not operated at “0”. But, operated at

“17,

® P control operating setting [PE-319] (Application Mode : PST)
- When switching P control by using P control contact (‘PCON’), P control could
be operated under setting speed.
— After Pl control operation by using this function, apply the stop function of P

control operation. And it can improve position operating characteristics.

@ Zero speed torque improvement [PE-320] (Application Mode : PST)

— Set whether or not to operate by applying stop torque improvement algorithm at

servo OFF
“0” : Not used.
“1” . Operated.

— STOP operation is “STOP” contact “ON” or speed command from analog is “0”
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4.4.3 Setting Analog 1/O Variables

(1 Setting Analog speed command (Application Mode : ST, S)
— Analog speed command [PE-401] : Set the speed command value by [r/min]

unit at 10 [V]. At this time, maximum set value is maximum speed of motor.

— Speed command offset [PE-402] : There could be some voltage remained even
at “0” torque command on analog signal interface circuit. At his time, set offset

with the voltage value and compensate it. Unit is [mV].

— Setting Speed command clamp

Speed
A

1O0V] +10[V] 10IV] —mVI - p+10[V]
- voltage ~ i v
. :<__> : Speed command clamp voltage
’ ' [PET404]

Speed command clamp mode “0”
[PE-403]

Speed command clamp mode “1”
[PE-403]

— Speed override operation [PE-405] : Operate speed command operation by
overriding the analog speed command to digital speed command.
“0” : Not operated.

“1” . Override operation

@ Setting analog torque command (Application Mode : PST, T)
- Analog torque command [PE-406] Set the torque command value at
percentage to rated at 10[V]. At this time, setting value is within torque limit

range in [PE-205] [PE-206]

- Torque command offset [PE-407] : There could be some voltage remained even
at “0” torque command due to some problems on analog circuit. At this time,

set offset with the voltage value and compensate it. Unit is [mV].
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— Torgue command clamp

Torque
A A
—mv
.~ » +10[V] V] ; i +10[V]
B Volt B i i
oltage :<——>: Torque command
! ' Clamp voltage
[PE-409]
TOI'que Command C|amp mode “0” Torque Command C|amp mode “‘]”
[PE-408] [PE-408]

3 Setting analog output
Two of output form can be used for analog output. And it is outputted by the data
value in period of 400[usec] respectively.
- Analog output form [PE-410], [PE-414]

-orm Data content Form Data content
0 Command speed 4 Command pulse
frequency

1 Current speed 5 Error pulse

2 Command torque

3 Current torgue

- Analog output mode [PE-411], [PE-415]
Mode Output method

0 Output as =5 ~ +5[V]
1 Output as 0 ~ +5[V]

- Analog output magnification [PE-412], [PE-416]
If the output value is too much large or small, then magnify or retrench output

properly. Standard magnification of each output data is as below

Data item Magnification
Speed Max. speed of motor [PE-215]
Torque Max. torque of motor [300%]
Command pulse 500[Kpps]
frequency
Error pulse Position error excessive output [PE-502]

- Analog output offset [PE-413], [PE-417]
There could be some voltage generated at “0” value output due to problems of

Analog circuit. At this time, set offset with the voltage value and compensate it.

Unit is [mV]
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4.4.4 Setting |/O contact Variables

(1 Setting position operation variables (Application Mode : P)
— Position decision complete output range [PE-501] : If error pulse value which is
the difference between command position pulse and following position pulse is

within setting range, position decision complete signal is come out

Command pulse counter

-
| o

Pulse counter

Error pulse Following:ipulse counter

Position decision Complete '
output range [PE-501] ( Time

Position decision

Complete output

If setting value is excessively high, position decision complete signal could be
occurred during operation according to position command pulse. Therefore set

the value properly

- Position operation following error range [PE-502]

Pulse / Command pulse
counter

counter

» Position following error range

/ Following pulse counter
En ulse

-

Time

Position Following

Error alarm

If the error pulse is larger than following error range set value, Position following

error alarm would be occurred.
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(@ Setting speed operation variables (Application Mode : PST, S)

Speed

Command Speed

Speed reach complete
output range [PE-504] {

Zero speed output )
range [PE-503] _{ \ Tipe

Zero speed (ZSPD) —|

Speed reach(INSPD)

— Zero speed output range [PE-503] : If current speed is less than set speed,
zero speed signal is come out.
- Speed reach complete output range [PE-504] : Speed reach complete signal is

come out.

@ Setting brake signal output variables (Application Mode : PST)

Speed Motor operating speed When SVOFF or

/Alarm occurred

Brake signal output
Operating speed

. [PE-505]
Time

SVON input

Brake output .
signal Within 50[msec] Brake signal output
Operating speed
[PE-506]

- Brake signal output operating speed [PE-505], Brake signal output delay time [PE-
506] ; The Servo motor brake that is installed inside is used when a servo drive
controls a vertical axis. In other words, a servo motor with brake prevents the
movable part from shifting due to the force of gravity when system power goes
OFF. When alarm is occurred during operation or when decelerated by SVOFF, the
brake signal “OFF” is to be occurred by the signal that satisfies the operation first
out of ‘brake signal output operating speed [PE-505]" or ‘brake signal output
delay time [PE-506] parameter.

Then it prevents the vertical axis from dropping (shifting).
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@ Generating brake operation [PE-508] (Application Mode : PST)
: Set the generating brake operation from VSR5 to VS04 drive.
“0” : Free Run on less than zero speed range at SVOFF
“1” : Always generating brake operation at SVOFF

(® Position pulse clear operation [PE-509] (Application Mode : P)

. Set the operation method of position pulsed clear at position operating mode.

Setting Operation method

Can only be operated at the edge where the contact
0 off=>on.

(Not operated on the off or on status.)

1 Contact On : Operated as Level (Instant response)

Contact is On and maintained for more than 0.8[msec] :

Operated as Level

® Encoder pulse division output [PE-510] (Application Mode : PST)
: When encoder signal comes out from servo, divided output pulse by set division
ratio and output.
Division ratio is set by the integral numbers (“1~167)
EX) In case of the Encoder 3,000[P/R]
Encoder pulse output at setting the division ratio “1” : 3,000[P/R] x 1=3,000[P/R]
Encoder pulse output at setting the division ratio “2” : 3,000[P/R] x1/2=1,500[P/R] -**
@ ESTOP automatic reset [PE-512] (Application Mode : PST)
: When returning to the contacts after ESTOP operation, proceed the alarm cancel
operation automatically and return to the normal operation ready state.
“0” : alarm reset by hand.
“1” : automatic alarm reset.
Operating direction setting mode [PE-514] (Application Mode : S)

. Set the operating method of changing switch for the operating direction.

Operating method
Set Forward(CCW) Reverse(CW) Stop
DIR STOP DIR STOP DIR STOP

No

0 OFF OFF ON OFF ON

concern.

ON ON

1 OFF ON ON OFF
OFF OFF
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(©® Output contact Logic setting[PE-515] (Applicable mode : PST) : Can change the
output condition of Current output contact to Normal-A or Normal-B.

Setting range : 0—63, Initial value 30

(Example)
2° 2* 2° 2° 2! 2° = Setting value
ALARM TLOUT RDY ZSPD INSPD BRAKE
Init.value 0 1 1 1 1 0 = 30
(Current output
condition)
If change 0 1 1 0 1 0 = 26

ZSPD->TGON (RUN output)

PWM off delayed time setting[PE-516] (Applicable mode : PST) : Set the delayed
time that is the real PWM-off when SV—-off command is given. That means, when
operating the motor with the output contact “BRAKE” signal, there is some time
delayed to operate the motor brake(“BREAK” signal : off). In order to prevent the
motor from dropping in the vertical axis during this delayed time, the real PWM-
off(delayed time) needs to be set.

Setting range : 0—~1000[msec], Initial value 0

@ Zero speed gain ratio[PE-519] : Set the zero speed gain ratio that is to be

applied to the speed range which are below the speed range that are set in [PE-313].

@ Gain 1, Gain 2 Switching Mode[PE-520]
Setting Operation method

0 Only Gain 1 can be used.

Input contact When Gain 2 is off : Gain 1 is to be used,

When Gain 2 is on : Gain 2 is to be used.

Gain 2 is to be used when speed command [PE-503] is higher than

2

“zero speed” at speed controller.(Use 50% of Hysteresis)

Gain 2 is to be used when pulse error[PE-501] is higher than
3 “inposition value at position controller.

(Use 50% of Hysteresis)
% |If the value of Gain 2[PE-303] is smaller than the value of Gain 1 [PE-302][PE-
307]1[PE-3091, it will be applied as Gain 1.
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4.4.5 Setting Speed operation Variables
(1 Setting operation mode [PE-601] (Application Mode : PST)

. set the servo operation mode.

Operation mode Operation method
0 Torgue control operation
1 Speed control operation
2 Position control operation
MODE contact ON : Speed control operation
3 (Note1) . :
MODE contact OFF : Position control operation
MODE contact ON : Speed control operation
4(Notel) .
MODE contact OFF : Torgue control operation
. MODE contact ON : Position control operation

MODE contact OFF : Torgue control operation

Note1) When using the operation mode 2 or 4, Surely set the Zero speed torque
improvement [PE-320] to “0”.

(@ Speed command [PE-602]~[PE-608] (Application Mode : ST, S)
: Set the operation speed with [r/min] unit.

According to speed command input contact, speed is selected.

SPD1 SPD2 SPD3/MODE Speed selection
X X X Analog speed command
@) X X Digital speed command 1
X @) X Digital speed command 2
@) @) X Digital speed command 3
X X @) Digital speed command 4
@) X @) Digital speed command 5
X @) @) Digital speed command 6
@) @) @) Digital speed command 7
(Note1) O : “ON”, X : “OFF”
(Note2) In case of operating mode is “3,4,5”, ‘SPD3’ is used as ‘MODE’ therefore.

Digital speed command can be used within 1~3.
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@ Acceleration/deceleration time (Application Mode : S)

— Acceleration time [PE-609] : set the time taken for accelerating from the
stopped to rated speed of motor as [msec] unit.
— Deceleration time [PE-610] : set the time taken for stopping during operation at

rated speed of motor as [msec] unit.

S—shape operation [PE-611] (Application Mode : S) : In order to have a smooth
acceleration/ deceleration, set the acceleration/deceleration as S—shape.
“0” : Linear acceleration/deceleration operation

“1” . S—shape acceleration/deceleration operation

Manual test operation [PC-803] (Application Mode : PST) : Change the speed of
manual test operation by pressing [Up] Key to the order of [PE-602] ~ [PE-608],
then press [Right] Key for forward rotation, or press [Left] Key for reverse rotation.

At this time, the state of input contact by CN1 is ignored.

Continuous test operation [PC-804] (Application Mode : PST) : Test operation is
operated repeatedly from Step1 to Step4. Set operation speed([PE-612] ~ [PE-
615]) and operation time ([PE-616] ~ [PE-619]) at each Step.
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4.4.6 Setting Position Operation Variables

@ Input pulse logic [PE-701] (Application Mode : P) : set the form of position

command input pulse and rotating method for each logic.

PF N-logic P-logic

+PR Forward Reverse Forward Reverse
rotation rotation rotation rotation

porese gr| LML e | JLL L
+B phase I I J1LIL : JULL

CCW or in RARA _ . 4141 [
N L N e e 2 A pabyl

Pulse + BARA BARA m _ﬂﬂ

u2n 11511

direction N ] ] N

(@ Electronic gear ratio[*PE-702]~ [*PE-709] (Application Mode : P) : Set the
relation between *position command input pulse’ and ‘encoder pulse’ that is used
at position control of motor as numerator/denominator. And it prevents error from
occurring at position operation.

- Electronic gear ratio = transferred distance per input pulse x number of pulse
per motor rotation/ transferred distance per motor rotation
Example) When deceleration ratio is 1/2 on 1[#n] unit per 1 pulse, ball screw lead
is 10[mm], and encoder pulse is 3000pulse,
1) Transferred distance per input pulse = 1x107°=0.001 [mn]
2) Number of pulse per a motor rotation = encoder pulse numberx4=3000x4= 12000
3)
. 4) electronic gear ratio = 12000x107°/5=12/5

Therefore, the numerator of electrical gear ratio is “12”, denominator is “5”.

transferred distance per a motor rotation = 10 x 1/2=5[mm]

Notel) In A, B phase encoder signal method, the signal is multiplied by 4 times and
controlled. Therefore 3000 pulse encoder is 12000 pulses per a rotation.
Note2) At this time motor speed ([r/min]) is
Motor speed = 60 x electronic gear ratio x input pulse frequency / No.of

pulse per a motor rotation

() metronix 4-39



APD-VS[Standard Type] Manual

@ Backlash compensation [PE-710] (Application Mode : P) : Set the backlash

amount that is converted to number of pulse when the location is deviated by

backlash occurred at position operation.

Electronic gear ratio offset adjustment (Application Mode : P) : If the operation
distance per 1 rotation is changed due to mechanical friction at ‘position pulse
command operation’, adjust the changed distance caused by friction with offset
and use it.

- Electronic gear ratio setting mode [PE-711]

“0” : use electronic gear ratio 0~3

“1” : use electrical gear ratio 0. And override the offset setting value to numerator

of electronic gear ratio.

- Setting numerator offset of electronic gear ratio.

In above example, input the “12000” for numerator and “5000” for denominator.
And on [PE-712] menu, turn “ON” the ‘EGEAR1’ contact, then numerator is
increased by 1, on the other hand, turn “ON” the ‘EGEAR2’ contact, and then
numerator is decreased by 1. Therefore if offset value is “2”, electronic gear ratio is
applied from 12000/5000 to “12002/5000”. Or, if offset value is “~2”, electronic
gear ratio is applied from “12000/5000” to “11998/5000".

® Switching position pulse direction[*PE-713] : Switch the operating direction of

command pulse.
“0” : Operated with command pulse direction.

“1” . Operated with reverse direction of command pulse.
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5.1 Check Point before Operation

Improper handling of the drive may lead to unexpected accident or damage. The

following are important points in operating the drive

5.1.1 Check Wiring

(1) Check if the input power is right voltage (AC200[V])

(2) Check if the connection (U,V,W GND) of drive and motor is O.K

(3) Check if control signal is correctly connected to 24[V]

(4) Check of the regenerative resistor is a correct model for the capacity and
connection is O.K

(5) Check if wiring cable is not bent severely or it is under pressure

(6) Check if the GND and shield is O.K

5.1.2 Check wiring of operating signal (CN1)

Make sure that the wiring and contact state of operating signal is as below.

Pin Pin name Contact Pin Pin name Contact
NO. state No. state
18 EMG ON 19 CWLIM ON
47 SVON OFF 20 CCWLIM ON
48 STOP OFF 13 PCON OFF

Note) Signal name con be different by operation mode.

5.1.3 Check operating Environment
Check if there is no metal powder or moisture.

5.1.4 Check State of Machine
(1) Check if there is no problem on coupling of motor
(2) Check of there is no slackness or breakaway at joint bolt.

(3) Check of there is no obstacle on operation region.

5.1.5 Check menu variables
(1) Check if setting motor ID[PE-201] is OK
(2) Check if setting encoder [PE-204] is OK

(3) Check if control gain is set to proper value
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5.2 Handling

5.2.1 Alarm Reset
— Alarm Reset : If ‘ALMRST’ of CN1 (Operating signal) is turned “ON”, alarm is reset

and it is steady state.
- Operation Menu Reset : Press [Enter] on Alarm Reset [PC-801], then “CLEAr”
would be displayed, and alarm would be reset, and then it is steady state.
¥ |f alarm is sustained after alarm reset, check the alarm cause and operate servo

after removing that cause

5.2.2 Alarm History Clear

Press [Enter] on the alarm history clear menu [PC-802], than “CLEAr” would be
displayed, and alarm history is cleared.
(Note) Alarm history information is saved from the alarm occurred the very recently

upto total 20 of alarm history [PA-101]1~[PA-120] is regular sequence

5.2.3 Menu Initialization
When pressing [Uplkey right after [Enter]key from the menu[PC-809], all the data

of variables are to be changed to the initial value of Ex—factory status except from
the variables [PE-201]~[PE-220] that are related to the system.

(Note) Surely Power OFF before the data is changed to the initial value.

5.2.4 Prohibiting Menu handling
Press [Enter] on the [PC-810] menu, then “Lock” is displayed and “Err3” is

displayed at handling menu data and then operation is prohibited. For canceling this,
go back to the [PC-810] menu, and press [Enter]again, then “unLock” is displayed

and Lock setting is cancelled.

5.2.5 Absolute Encoder Reset

Press [Enter] on the [PC-811] menu, then “reset” is displayed for 5 seconds, and
multi turn data and other error information of absolute encoder is cleared.

(Note) It is available only if wiring of absolute encoder is O.K
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5.2.6 Setting Input Contact logic
Press [Enter] on [PC-807] menu, then

(1 (4) ) (a) (a)

Display Input contact ON/OFF Handing position of input contact
NO (0) (1) (2) (3) | (4) | (5) (6) (7) (8) (9)
Name of SPD1/ SPD2/ | SPD3/ CCW
contact SVON EGEART1 | EGEAR2 | MODE DIR | PCON LIM CWLIM | TLIMIT |- EMG
NO (a) (b) (c) (d)
Name ofl - srop | ALMRST | GAIN2 | PCLEAR
contact
is displayed.

No. is selected by handling [Left] and [Right] key.
Press [Up] key, and Lamp on the location of No. is to be turned ON/OFF.

- ON : CN1 Control signal is operated by Normal B contact
- OFF : CN2 Control signal is operated by Normal A contact

Note) Even if the power on /off is repeated, the status of all the input contacts that is

set are to be remained same.
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5.2.7 Compulsory Handing Input Contact
Press [Enter] on [PC-808] menu, then

(4) (a) (d)

iniimign i (i
MMMMM%@

Display Input contact ON/OFF Handling position of input contact

No (0) (1) (2) (3) | (4) | (5) (6) (7) (8) (9)
Name of SPD1/ SPD2/ | SPD3/ CCW

contact SVON EGEART1 | EGEAR2 | MODE DIR | PCON LIM CWLIM | TLIMIT |- EMG
No (a) (b) (c) (d)
Name of | o700 | ALmRST | GAIN2 | PCLEAR
contact

is displayed.

NO. is selected by handling [Left] and [Right] key.
Press [UP] key, and Lamp on the location of No. is to be turned ON/OFF.

- ON : ON state of the contact.
- OFF : OFF state of the contact.

Note) When the power is on/off, the status of all the contacts that are set is to be

returned to the initial status(No.6,7 & 9 : on, Others : off) automatically.

3% CN1 Operating signal and Compulsory handling of input contact is operated by OR logic

Input contact
CN1 operating signal ) Operating
Compulsory signal
OFF OFF OFF
ON OFF ON
OFF ON ON
ON ON ON

() metronix 5-5
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5.3 Adjustment
5.3.1 Gain Tuning

Press [Enter] on the menu[PC—-805], and followings are displayed then Automatic gain

tuning operation can be conducted.

R

H_J

Inertia ratio displayed

@ Inertia ratio range is automatically changed from 1 to 50.
@ When pressing [Up]l key, the Auto gain tuning operation is started with the
operation speed 100[r/min].
® When keep pressing [Up] key, the operation speed is increased 100->300
->500[r/min]. Increased by 200[r/min]. Tuning time is quicker as per the speed.
@ When pressing [Right] key, the operating distance is increased. but, when pressing
[Left] key, the operating distance is decreased.
® If the tuning value is fixed and not changed, the tuning is completed.
® If the inertia that was tuned reached “50”, customers are requested to ask our
technical dept. and set it by manual.
@ Press [Enter] key and the gain that was tuned are saved at [PE-301].[PE-
307],[PE-309] automatically and returned to the menu.
Or Keep pressing [Enterlkey on the menu[PC-805] and doing operation/stop or
forward/reverse operation by contacts. Then the inertia ratio can continuously adjusted
during the operation.

5.3.2 Current Offset Tuning

— Compensate offset of current sensor in servo drive. Wrong compensation lead to unstable

control of servo.

— This offset value is already adjusted at ex—factory. If possible, do not adjust it.

- |If downloads done for Software Upgrade or change, surely set the offset.

- Offset adjustment.

@ Turn “ON” the servo.

@ Turn “On” servo and operate ‘operation/stop’ or ‘forward rotation/reverse rotation” for approximately
10 seconds at low speed.

@ Turn “OFF” the servo, and turn “ON’ servo again.

@ press [Enter] on the [PC-812] menu, then offset value is displayed.

® Press [Uplkey for saving offset value

® Repeat @~®(about 5 times)

@ Every time when you press the [Leftlkey, the offset value of U phase current is displayed
by the saved value and tuning value alternately, and everytime when you press the
[Right]key, the offset value of W phase current is displayed by the saved value and tuning
value alternately.

Press [Enter], then go back to the menu screen

5-6 o R
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5.4 Test Operation

5.4.1 Manual Test Operation

@® Press [Enter] on the [PC-803] menu

@ All alarm is cancelled, test operation speed is displayed, and servo is on the state
of operation. At this time if alarm is not cancelled, check the wiring of servo or the
other causes of alarm occurred, and retry.

@ Press [Up] key, then test operation speed is changed.
Test operation speed is displayed at [PE-602]~[PE-608] in regular sequence.

@ Press [Left] key, then current speed would be displayed, and motor is rotated
reversal.

(® Press [Enter] key, then test operation is completed, and back to the menu screen.

® Press [Enter] Key, then test operation is completed, and go back to the menu

screen.

5.4.2 Continuous Test operation

@ Press [Enter] on the [PC-804] menu.

@ All alarm is cancelled, test operation speed is displayed, and servo is on state of
operation. At this time if alarm is not cancelled, check the wiring of servo or the
other causes of alarm occurred. And retry.

(3 When operation step is continuously operated by repeating 4 steps (0~3), the

operation speed and time is set by following menu.

Step Speed Time
0 [PE-612] [PE-616]
1 [PE-613] [PE-617]
2 [PE-614] [PE-618]
3 [PE-615] [PE-619]

5.4.3 Operation at Z position
@ Press [Enter] on the [PC-806]

@ All alarm is cancelled, and motor is rotated to Z phase position
@ Press [Enter], then go back to menu.
¥ This function is convenient to assemble it with a certain standard for finding Z

phase position at assembling machinery.

() metronix 5-7
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5.5 Example of connecting to upper controller.
®The following diagram shows an example of connecting to the Unit G3F-POPA

(Position Control for 2 axes) of GLODFA PLC GM3 Series (Made by LG Industrial systems)
Servo drive(position)

/O power APD-VS2| CN1
G3F-POPA(for 2 axes) L 0 > GND24
+24V N
24VCOM |1 [ ) 50| +24V INT
] I
Vo 49| PULCOM
b 1.5K
| | _ 1.5K
| | {’ ‘l
] T
| | I |
RP |11 Lo 12| PR- N
| |
’< 24VGND |10 : ’
' | |
| |
| |
B
r———q ZL |25 { | 41 20
:}ii A4 ] I Encoder Z Phase
‘ ! ZCOM |15 L 5| /20 Output
L Lo
| | +24V IN
INCOM (21 : ’ r=——1
| |
L ] K |
! ! 47| SVON =
Lower : : O/C
Limit | |
/s |18 Lo 15| PCLEAR
oo ‘ ' o
| |
| I 1 17| ALMRST
Upper t —0 ©
Limit b
L/S 3 | | 18| EMG
oo " —Q o
| |
Emergency Stop |19 : ’ 19| cwLIM
) | I
0 Point|22 C‘/c : ’ 0 o 20| COWLIM
| ]
\
\'/
38 AU\/I+|———-I
|_>| I
39| ALM- S%|
40| RDY+ —
< |
| I
41| RDY- | !
< 1
Note) Emergency stop signal No.19 should (Case of CN1)
Be used in only one case of X-axis or Y-axis FG
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@ The following diagram shows an example of connecting to Unit G4F-PP1~3L
(Position Control for 1~3 axes) of GLOFA PLC GM4 Series(Made by LG Industrial Systems)

G4F-PP1~3L(for 1~3 axes) /0 power SegNO1d?V:é%o—s\}tslon)
(Line Drive) - o
—O +—>GND24
+24V
(’A\\' 50 |+24V IN ?
FP+ | 21 o o [ors
T T ———
! ! I 1
L> FP- |22 L P 10 |pr- Lgl___g
RP+ 123 Lo 11 |PR+
L k74
i Lo P 1o|pr- 'fINI
b
| |
| I
i I
Lo
r____‘: HOME+5V| 37 : ’ 4|70
' [ [ [
I }%Z IHOME com| 38 : ! P 5]/z0 <| Encoder Z phase
I ) | J Output
b——— i I
| |
| I
Lo 38 |ALM+ p———
ST NG
i |
34 b 39 | ALM- | |
:_____Q:RVIN COM : ’ < L
| | | |
I | | I
’>‘ ! DRVIN| 33 : ’ 40 | RDY+ S
L T T T
! I | I
L e P
| | L__ 1
| |
| I
i I
| |
b +24V IN
o
! ! Al
| | \ I
b 47 | sVON Iy
— e
| | 17 | ALMRST
} +—0 O
P 18 | EMG
y o o
Voo 19 | CWLIM
; ;a . 20 | CCWLIM
| |
| |
\\ //
Note) P indicates twisted pair wires. (Case of CN1)

(M) metronix 5-9



APD - VS[Standard Type] Manual

® The following diagram shows an example of connecting to the Unit G4F-PP1~30
(Position Control for 1~3 axes) of GLOFA PLC GM4 Series(Made by LG Industrial Systems)

Servo drive(position)

G4F-PP1~30(1~3 axes) —|UO power CNT of APD-VS
(Open Collector) 0 > GND24
+24\/ VanhN
[\ 50| +24VIN
| |
: ’ T 49 | PULCOM
Lo 1.5K
b ~fF-n 1.5K
| | | KI
FP+ | 21 | [ 10 |pF- L I8 r17o7
: ; | |
[ o i
RP+ | 23 Lo 12 |PR-
K Fp- | 22 b
RP- | 24 : ’
| |
r———1_ HOME +5V| 37 | I 4170
',}15?' Lo Encoder Z ph
VA¥! Home com| 38 L 5| /20 ncoder £ phase
L1 : ’ Output
DRVIN COM | 34 .
| |
| |
| |
| |
L 40| RDY+T—==1
| | | |
L 41 I>‘$I
L BOY= T woavin
| |
| | F——
| I i 1
| | |
- had
|| & o 47| SVON
| |
| |
| |
i ;ﬁa_J_c 17 | ALMRST
::
o 18| EMG
L 19| cwuim
T T—o°
| |
| |
| | 20| CCWLIM
] | Q_O
\
38 | AL -
: ALM+ i #"
| |
39 | ALM-
< £
(Case of CN1)

Sra
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@ The following diagram shows an example of connecting to the Unit GBF-POPA
(Position Control for 2axes) of GLOFA PLC GM6 Series(Made by LG Industrial Systems)

Servo drive(position)

—| /O power CN1 of APD-VS
G6F-POPA(for 2 axes) L 6 4> GND24
+24V o
24vVCOM | 20(24) () 50| +24V 'NT
| I
b 49| PULCOM
Lo 1.5K
| I _ 1.5K
| | r K—I
P11 L 10[PE-L N rq—=-
T T I KI
| | L !
RP [2(4) ! ! 12| PR- —-—
| I
’< 24VGND |22(26) : ’
' | I
| I
| I
N
T ZL |6(9) L 4] 20 Encoder Z phase
:)i: ZCOM [7(10) | | 5( /20 Output
S— -
| I +24V IN
INCOM |32 : ’ r-——1
| I
- K|
| I —
i , Q/c 47| SVON
| |
| I
g ! Lower | 12(16) ! J—o/c 15| PCLEAR
limit L/S : ’
| I 1 17| ALMRST
t +—35  ©
Upper : ’
limit L/S|13(17) | | 18| EMG
QO ! — O
| I
| I
Emergency stop |19 o o : {_O 5 19] CWLIM
| I
- | I
Zero point 11(1:}59/c : ’ 20| CCwWLIM
| I
\
\“/
38| ALM+ ———1
< | I
39| ALM- | JI
40 RDY+|—T—-I
|_>| I
41| RDY—, $|
< —
Note) () of the GBF—POPA is used for (Case of CN1)
Y-axis

@ F.G
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® The following diagram shows an example of connecting to the Position Control

Unit for SAMSUNG PLC N700, N7000.

Samsung N700, N7000

Servo drive(position)
CN1 of APD-VS

Position Control unit I/O power
+—> GND24
+24V +24V
T 77N
7 () 50 | +24V IN
T T
: ! 49 | PULCOM
b 1.5K
: ’ - 1.5K
Pulse command1(+)] 10 ! ! 10 | PF- L _K_’r ~>
i | \ |
ulse command?2 (+) |9 : ’ 12 | PR- i A
I T
-
17,19,20 | |
| I
| I
—————— Zero ! !
r 1 4 | | 34 [ +15V OUT
I TRl AN —
| i 1/4W 1K : !
Ay T N
I : .Zero 14 : ’ 3 [ OPCzO +oay
b ~point (=) : ! }1 r1—=n
| |
| | GND | |
fm 4 CLR(+) |8 b 15 | PCLEAR i
| T | T
| | | |
’ %}% : | |
| i CLR(-)[18 : !
—————— | I
— ———Prive problem(+)| 5 | |
1124v m .
' | |
’ [t)rlve problem (-)| 25 : ’ 38 [ALM+ |_____,
| S —— | T T
[ I +24V
Lo 39 |ALM- -
| ] L____l I’ 1
| I I
| I 1N
| | 47 [ SVON
T [,
| I
E !ﬁ,)—l—c 17 | ALMRST
| I
{ ! 18 | EMG
I
! ! 19 | CWLIM
| I
| I
L 20 | CCWLIM
o

(Case of CN1
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® The following diagram shows an example of connecting to the MITSUBISHI
FX-10GM, FX(E)-20GM Position Unit

Servo drive(position)

FX-10GM
EX(E)-20GM /0 power CN1 of APD-VS
304y Py +24V IN
/ \ 50 ?
+24[V] L
717 . 49 | PULCOM
o 1.5K
| g K_; 1.5K
FP |6 L 10 |pF- LNy - —g-;
RP |16 Lo 12 |PR- LyoNs
| |
| |
K COM5 9,19 .
| |
| |
| |
| |
.
o com4 4 Lo 34 |+15v oUT
| >\S£ | 1/4W 1K | |
| A PGO |13 ! : 3 |OPCZO +24V IN
———— | I -
L }‘ VK
| I GND L B
_____ CLR |3 \ | 15 |PCLEAR -
34 »
| | -
i |__COM3 |4 Lo <38 A T T
_____ \ |
| | \ |
r———=1 com2 |2 P 39 [ALM-
i T o < L___J
{HSE ! svroy |1 Lo 40 |RDY+ p———4
L___—3 i ! |
b 41 |RDY-|
r———— COM2 |12 | | L——
| T | |
})52 | SVEND |11 P 45 |INPOS, ———
L ——1 | | | |
oot 24,25 GND24=;‘ '
T s YAV
| |
| |
| [ rrCiol
| | ! !
P L= K_l
I 1 _~—_ 47 |svOoN
¢ O
| |
I | —L_ 17 |ALMRST
t +0 o
| |
P 18 |EMG
t —Q O
| |
| | 19 |CWLIM
L
. 20 |CCWLIM
{ ]

\

(Case of CN1)

(M) metronix
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@ The following diagram shows an example of connecting to the MITSUBISHI
AP75P (A1SD75P) Positioning Unit.

Servo drive(position)

Mitsubishi AD75P(A1SD75P) /O power CNT of APD-VS
+—O +—>GND24
+24V
7N 50 |+oavin T
1 T
| |
PF+ |3 L 9 [PF+
L v
| [}
P
D PE- |21 b 10 |PF- }_%Z_@_{
PR+ |4 R 11 |PR+
Lol p v
PR- |22 Lo 12 |pPR- LTI
| ]
| |
| |
| |
| [}
—— Lo
/ B PGO|24 L 4 |70
Ay | o
; | PGO COM| 25 L P s o 24V IN
Lo L . S
| I ’ :
| |
F————— 54 ClR |5 L 15 |PCLEAR B
| : i Lo
| | | | I
| lcLr com [ 23 b < 38 {ALME 771
b o 'y !
coM |26 L 9 AME L
| | -~
>| | I
READY | 7 L 40 |ROV+ ===
| I T
>\ o |y |
Lot 41 [RDY- |
] C___1
INPOS | 8 Lo 45 |INPOS
L
P 24,25 |GND24
T T
| |
| |
o EE&LY IN
| | | |
| | L2
Ll 1~ 47 |svON
| I
JR
v 17 |ALMRST
| [}
| [}
o 18 |EMG
! | 19 |CWLIM
—— o
| [}
b 20 [cowuiM
t +— O
\\ //
Note) P indicates twisted pair wires
(Case of CN1
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The following diagram shows an example of connecting to the YASKAWA
GL- series MC20 Motion Unit.

Yaskawa MC20

Servo drive(speed)

CN1 of APD-VS

PA 1 [ 30|80
<L *PA |2 L P 31 | /80 i N
I I
| |
PB |3 Lo 32 | AO
| |
<L 8|4 Voo P 33| /a0 <l
1 T
Lo
Pc|s L 4|70
I T
<L «PC |6 Lo P 5| /70 i \
| |
| |
N
VREF |7 L 27 |sPocow| |
SG |8 bl P 8| anD L
| |
| | ‘L
| |
| |
| |
| |
| |
| |
: ’ +24V
+24v 19 L 50 | +24V IN it
Lo %y
. K]
SVON |13 L 47 | SVON L=
| I
K PCON |14 L 13 | PCON
| |
| |
ALMRST |15 L 17 | ALMRST
| |
ALM |16 b 38 | ALARM+  r————"1
Lo ! {
ALMO |17 L 39 | ALARM- | |
GND24 — ]
| |
| |
| |
| |
| |
| |
Lo 18 | EMG
| | —Q __ O
| |
Lo CWLIM
L 19
Lo 20 | COWLIM
\ )

Note) P indicates twisted pair wires.

\Na”
I (Case of CN1)

é.e

(M) metronix
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©® The following diagram shows an example of connecting to the OMPON’s
C500-NC221 Position Control Unit.

Servo drive(speed)

OMRON C500-NC221 /O power CNT of APD-VS
o GND24
[ ay 0%’\
X-A |7(23) N 30|80
T T
<L X-/A |6(22) L 1P 31|/80 <:|
| |
| |
X-B|5(21) ! ! 32| AO
| |
<L X-/8 |4(20) L0 P 33 | /AO {:I
T T
B
X-C |16(14) L 4170
| |
<L X-/C |15(13) P 5|/70 {\I
| |
| |
.
X-0UT |9(25) L 27 |spocom| |
1 I
X-AG |8(24) Lo P$ slowo L7
| |
| | 47
| |
| |
| |
| |
| |
Lo +24V
+24v [ 11,12 b 50 |+24V IN 7
| | J—
| | . |
Lo LSEK’
ouT-1x [3(19) Lo 47 | sVON -
| |
| |
DC GND [EXT-IN 1,11 .
| |
| |
| |
| | —t 17 |AMRST
T T O [e,
b 18 | EMG
1 T Q O
| |
: ’ o o 19 | CWLIM
| |
L 20 | CCWLIM
] | QO
| |
| |
\ )
38 AL/—\RM+IF““:
| |
39 |ALARM- |
< C___J
(Case of CN1)
Note1) P indicates twisted pair wires FG
Note?2) () is pin number of Y-axis @
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The following diagram shows an example of connecting to the SINWOO
AUTOMATION TECH’s MCU-MA Motion Unit.

Sinwoo MCU-MA

Servo drive(speed)
CN1 of APD-VS

A+ |14 7y 32 |A0
| |
<L A- |2 L ] slmo g:l
| |
B+ |15 L 30 |BO
T T Pit
<L B- |3 L 81 |/80 {,\I
| |
C+ |16 ! ! 4120
<L c- |4 O {:I
I T
| |
| |
ACMD |5 L 27 |spocom| |
| |
AGND |18 Lo P$ 8 |GND L
Vo J7 +24V
+24v |25 L 50 |+24V IN i
| I
. INCOM |22 L
roao P
| | | |
L€' | |
rj - START[20 57— 1 |
| |
Amnl| o | |
STOP |8 e : ’
+LIMIT |6 b
Qo | |
-LIMIT [ 19 E i
ORGIN |7 - | i !
RESET |21 - i !
| |
| |
| |
Lo
Servo READY |9 | | 40[ROY+ T——71
T ; g +24V IN
Lot 41| RDY- Ht' I -
| I L1 K,
| | N
SVON |23 b 47| SVON
| I
— | | -
E— Kt Lo 17 | ALMRST
Li—+ U
OUTCOM | 12 - 18| EMG
| |
- 19 | cWLIM
24GND |13 L 20 | CCWLIM
\ /
I (Case of CN1)
Note1) P indicates twisted pair wires F.G
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@ The following diagram shows an example of connecting to the SINWOO

AUTOMATION TECH’s MCU-MP Motion Unit.

Servo drive(position)

Sinwoo MCU-MP | /O power CN1 of APD-VS
o ¢—>GND24
Toav 7
7 N
() 50 | +24V IN 7
\ [}
At 114 ) ! 9 | PF+
—=-
! Ip \% ]
L> A |2 L 10 | PF- 5 _@
B+ |15 Vo 11 | PR+
T ———
1P \% i
[> B~ |3 L 12 | PR- 5 _@J
\ [}
\ [}
\ |
| |
\ I
\ [}
\ [}
INCOM | 10 Lo
N b
| |
Y] o
r—-—1 —1"_START| 18 R \ |
\ | O o—4 { ;
et STOP | 6 - b
O o—4 \ |
+LIMIT | 4 E ;
———-—o0 o4
—LIMIT| 17 E 2
| |
ORGIN| 5 od |
\ I
RESET| 19 od 1]
\ [}
\ |
o
Servo READY [ 7 | ! 40 [ROY+ r———1
Lo NG
L 41 |ROY- | I gr24vIN
L Lo L
| |
L YK
SVON| 11 ! ! 47 | sVON
| T
&Y Lo 17 | ALMRST
f}r@ — e
- \ |
OUTCOM| 13 - 18 lema
—1+ 1o o 19 [CWLIM
J Lo 20 [cowLIM
—t—+Q O
\ [}
{ /'o_c 15 | PCLEAR
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@ The following diagram shows an ezample of connecting to HANMI’s — 2
AXIS Motion Controller HMC-201S

HMC-201S(for 2 axes) o Servo drive(position)
) . ower _
(Line Drive) b CN1 of APD-VS

I__
—>GND24
+24V "
T +24V IN | 1 _ PR 50 | +24VIN_ T
XCW/P+ | 4 Vo 9 | pE+
Lo 7K1
Xcw/P- | 5 Lo P10 | pF- EE__n
XCCW/D+ | 6 11 | PR+
L |
\/> XCOW/D- | 7 Y B ANl [ _SE__I
\ ]
XECA+ | 8 o 32 |AO
\ I ® P a3 Encoder A phase
XECA- | 9 Vo /A0 iomput
XEcE: | 19 . Encoder B ph
_ P ncoaer phase
< XECE 1 { 5 @ 31 1/80 <\Outout
XECZ+ | 12 Vo 4 {z0
| ! Encoder Z phase
- v P 5
~<L Xecz- | 13 L (3 /20 <\Output
\ |
+24V IN b
\ ]
Ny b
P2 Lo o
XARM | 15 1 I 38 | ALM+ r .
\ [] i |
\ ]
VI L 39 [ALM- | F‘%'
U \ | T
DA I L
< \ 1
XINP | 14 I 45 |INPOS _ r———=1
\ 1 | |
L o4 |GND24 | F‘ I
| 1 L __ 1
s 2 +24V
\ ] —
Lo Kl
XSVRDY | 18 bl 47 | SVON
r——— il | I
| \ ]
] |
| i +24V IN
L —4J \ 1 i1
r———-1 ey
. | |xsvRsT| 19 17 | ALMRST
| | \ 1
: | v +24V IN
L— d
[ (v K1
EGND| 3 18 |EMG =
T —Q— O
L 1o . 19|CWuUM
\ []
Vb 20 |CCWLIM
b
\ 1
\_
Note) P indicates twisted pair wires (CN1of Case)
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@ The following diagram shows an example of connecting to the DASA
TECH’s iM200P Motion Controller.

Servo drive(Speed)

Dasa Tech iM200P CN1 of APD-VS
7N
Al |11 [ 32 | AO
| |
<L +A1 |12 - Pl sslmo gj
B1[13 L 30 | BO
I T
<L *B1 |14 P P$ 31|/80 g:l
| |
c13 L 4|z0
<L «C1 |4 E ; F@ 5|/z0 {:I
| |
| |
| |
| |
| |
| | |
VCMD1 |1 : ’ 27 |SPDCOM ;
| |
2 L1 el g
i
47 b +24V
GND : ’ N
7 +24V OUT |20 L 50 |+24V IN 7
o R a2l
| |
N YK
SVON1 |8 | 47| SVON -
I
— | |
'S g} ALMRST1 |9 L 17| ALMRST
-3 Lo
= P/Pi1 [ 10 Lo 13| PCON
| |
marY Lo
Lo
| | | |
— 3l | |
| |
Lo
4_24GND |19 L, 18| EMG
| |
+04v : : 19| CWLIM
| |
’_j . | 20| CCWLIM
(4 | |
SVRDY1 |18 Lo 40| ROY+ Tr~—~1
| pedl
Lo 41| RDY- |
U L1
ALM1 |17 b 38 | ALARM+ r—=——17
L 39 | ALARM- | '
L___1
\
(Case of CN)
Note) P indicates twisted pair wires. F.G
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The following diagram shows an example of connecting to the DASA
TECH’s iM201P Motion Controller.

Servo drive(Position)

Dasa Tech iM201P CN1 of APD-VS
VARRN
PPF1 |5 [ ) 9| PF+
] e
| | [=] | |
PF1 (6 ! I 10 | PF= L "4
PPR1 [15 ! ! 11| PR+
b N2
| | P
PR1 |16 P 12 | PR- L%Z___!
| |
ct |3 b 4|z0
| |
<L +C1 |4 L P 5| /20 {:I
| |
| |
| |
| |
| |
| |
| |
b +24V
(f +24V OUT | 20 ! I 50 | +24V IN
b -
b K
SVON1 |8 L 47 | sVON LE—=
1 I
| |
ALMRST1 |9 | | 17 [ ALMRST
I |
| |
P/Pi1 [ 10 ! ! 13 | PCON
| |
| |
24GND | 19 : i 18 | EMG
! | 19 | cWLIM
i |
! | 20 | CCWLIM
L
+24V { !
| |
— b
| —} | |
I | ! ' ——
- SVRDY1[18 ! | 40 | RDY+ r 7
| | | I
| | 41 | RDY- i
] —
ALM1 17 ! | 38 |ALARM+  1———17
i : i |
L 39 |ALARM- | !
T T L___1
\ )
Note) P indicates twisted pair wires. I
(Case of CN1)
F.G
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@ The following diagram shows an example of connecting to the DASA

TECH’s iM400 Motion Controller )
Servo drive(speed)

Dasa Tech iM400 CN1 of APD=VS
A1l O 32 [AO
| |
<L “A1 |12 - Pl sa]mo {,:I
8113 b 30| BO
| I
<L *B1]14 1 F@ 31[/80 <:|
| |
c1]3 Lo 4|zo0
U P
<L +C1|4 L L sl <:I
I T
| |
| |
| |
| |
| |
| | |
VCMD1 |1 b 27 |SPDCOM E |
| |
2 Ll s
J | -
| |
GND Vo +24V
| | GND (r
+24V OUT |20 L 50 | +24V IN
! ! 2l
| | | |
| | L |
SVONT |8 L 47 | SVON -
T T
— | |
; g} ALMRST1 |9 L 17| ALMRST
-3 Lo
= P/Pi1 |10 Lot 13| PCON
| |
XY Lo
| |
11 Lo
! | | |
L3 | |
| |
Lo
L 18
L . : ; Q__ O EMG
+04V : : 19| CWLIM
| |
;_j 1 | 20| CCWLIM
£ | |
SVRDY1 |18 Lo 40| RDY+ ~~71
| ] !
L 41| RDY- |
T —
ALM1 |17 b 38 | ALARM+ [=——7
| | !
| I : |
L 39 | ALARM- |
] (Case of CN1)
Note) P indicates twisted pair wires éF'G




Chapterb5 Handling and operating

(16) The following diagram shows an example of connecting to the WACOM’s

CNC Sentrol I

WACOM Sentrol Il

Servo drive(speed)

CN1 of APD-VS

EPS3 board NO1,2 pAH |9 // \\ 30180
CNA1,2,3,4,5,6 | | b
PAL |10 L $ 31[/BO
| |
PBH |7 L 32| AO
| |
<L PeL |8 L1 PT slimo <I
| |
PZH |5 L 4|z0
<L pzL |6 o F@ 5|/z0 {:I
| |
Lo S-'
VCMD |14 L 27 |[sPbcom
| |
1 L.
| |
+edv J7GND - J76ND +04V
+24V OUT |15 L 50 |+24V IN
L a2
L Iy K
ENBLB |16 bl 47 [ SVON L=
£ .
| |
-3 ENBLA |17 Lo
| |
| |
| |
| |
| |
Lo
! I Pt 17 | ALMRST
| |
oV |20 Lo 18| EMG
| |
Lo 19| cWLIM
1 | QO
+24V  GND24 Lo
° Lo 20| CCWLIM
COMMON |24 P
| |
Nt .
Y %S; o
4 | |
=37 srov|e» Lo 40| ROY+  T~~71
| |
b | [
=t | 41| RDY- {L J'
| | -
| |
| %E %Sn SALM |21 L 38 | ALARM+ r=——7
b= - o NG
o 39 | ALARM- | !
N L___J
)
\Na”

Note) P indicates twisted pair wires

(Case of CN1)

dyo

(M) metronix
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(17) The following diagram shows an example of connecting to the TURBO

TECH’s CNC(HX Series)

I/O power
Servo drive(Speed)
Turbo Tech. CNC — CN1 fAPDEVS
(HX Series) o t—>GND24 °
+24V R
PA| 8 I,’ ‘\' 30| BO
<L /PA| 18 b P$ 31| /80 {j
T T
P8 9 b 32| A0
T T
<L /Pg 19 IR <l
| |
pC| 10 9 [ 4|z0
<L /PC| 20 L el slio <I
L
VOuUT| 3 | g 27 [spocom
: e
v L
GND : ! GND
| |
| |
| |
s ! 50 | +24v IN 7
T
: ’ i KI
S-ON |15 i I 47| SVON [ LN
1 |
EZ ! o
N ov |7 5 } — 17| ALMRST
ALM-RST |16 : | ! 18| EmG
gz ! .
1N ov |- : ’ 19 | CWLIM
| |
20 | CCWLIM
: la o
| |
| |
| |
| |
| |
| |
| |
L 40 |RDY+  r——77
{ ! | I
S-RDY [ 13 L 41| ROY- | !
i i L——J
Nps g g 38 |ALARM+ r———1
o N v
ALM | 14 L 39 |ALARM- | !
~T 17 ! ! L1
|>|%I } !
1“1 OV|17 : !
\\ //
(Case of CN1)
Note) P indicates twisted pair wires.
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Chapter 6. Communication Protocol

6.1 The Outline and Communication Specification

6.1.1 Outiline

1) Serial communication connection through RS232

RS232

N YV
®®E<- BREBRE

P
[F— |y

-

N — Exclusive menu editor

— Personal Computer
- Handy Loader
— Touch Loader

— Operation unit (Option)

2) Multi communication connection through RS485 (Max. 31 machines)

Servo Drive31

CN3
6|TR+
5|TR-

11(GND

120 Q of resistor

Servo Drivel Servo Drive2
CN3 CN3
6[TR+ ‘ 6 | TR+
5[TR- 5|TR-
—11|6ND —11|6ND
Upger—Controiler
Tpuch Loader
PLC
(Note1)
TR+
TR-
GND

at the last terminal

(Note1) In case of using PC as upper controller, RS232/RS485 communication converter

should be applied.

6-2 g



Chapter 6. Communication Protocol

6.1.2 Communication Specification & Cable Connection

1) Communication Specification

ltem Specification
Communication type RS-232C standard
Data bit 8bit
Data
Stop bit 1bit
type
Parity None
Synchronous type Non-synchronous type

9600 /19200/38400/57600 bps
[PE-202] selectable

Transmission length Max. 15[M]

Transmission speed

Consumed current Less than 100[mA]

2) Cable Connection

o e P
i
oo L=
o) = |[©
[ PC- Serial Port ] [ Servo drive— CN3 ]
contents PC-Serial Port Servo drive—-CN3
Connector name | HDEB-9S 10114-3000VE
Name of case 3600-09-G-L 10314-52A0-008
No. 2(RXD) No. 6(TXD)
N No. 3(TXD) No. 5(RXD)
wiring
No. 5(GND) No. 11,12(GND)
Do not connect Case(Shield)
Cable length 1,2,3,5[m]

% Be sure to use Twist pair shield cable as communication cable.
In case of using wrong cable, communication problem and malfunction may be

occurred by noise.
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6.2 Basic Structure of Communication Protocol
Communication Protocol is a kind of agreement that consists of transmitting/receiving
data with a certain form in data communication. And it is made up with a frame structure

including Segment, Synchronized control code, Error detecting parity, etc.

6.2.1 Frame type

€ Station E1B
N No Command | Data | O | C| <- [ Request ]
Q ’ T|C
ACK Station Processed E
[ Response ] — > | or No Command asult T
NAK ‘ X
(1 Requested Frame(Max. 256 bytes)
ENQ Station | Command Type of Data section EOT | BCC
No. term command term
@ ACK Response Frame(Max. 256 bytes)
ACK Station | Command Type of Data section ETX | BCC
No. term command term
@ NAK Response Frame(Max. 256 bytes)
NAK Stsgon Command term Error code ETX | BCC

% Data is the ASCII code for hexadecimal value unless it is specified separately. And
the applicable data is as below.
— Station No.
— An item that indicates all data’s size of structured data section.

— All contents of data.

@ Control code

Control code HEX Abbreviation Content
ENQ 0x05 | Enquire Request Frame Starting code
ACK 0x06 | Acknowledge Starting code of ACK response Frame
NAK 0x15 | Not Acknowledge Starting code of NAK response Frame
EOT 0x04 | End of Transmission | Ending code of Requested Frame
ETX 0x03 | End of Text Ending code of Response Frame

6-4 ket
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® Frame Error check(BCC)

BCC is the data for frame error check. If the main command language/term were

Written in small characters, only the lower 1 Byte that was resulted from adding ASCII

code value by one Byte from header to tail is converted to ASCII and added to BCC.

If the command language/term with small characters were used in the requested frame,

Response frame is also to be the same small characters.

In other words, if it is requested with the frame that includes BCC, Servo drive would

Response to it with the frame that includes BCC.

Following is an example of BCC calculation for Individual Reading Frame of direct

variables ;

- Adding ASCII value : 05+32+30+72+53+53+30+31+30+36+25+4D+57+31+30+30+04
= 3A4. And when displaying the lower Byte ‘A4’ with ASCII, the
value would be “41/34”.

(M) metronix g-5
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6.2.2 The collection of commands

Classification Al UEITe Kinds Content Page
term code
RSS/rSS/Rss R.eac.il.ng menu - data 6-7
. individually
Reading Reading menu data
O RSB/rSB/Rsb N9 6-12
a continuously
t WSS/wSS/Wss | Vting  menu - data 6-15
a . individually
Writing Writin menu data
WSB/WSB/Wsb ng 6-18
=) continuously
o) X4 [ xHH# Monitor registration 6-21
c . Ny I\/Iomto.r individual 6-25
e Monitor executing
S ZH4 744 I\/Iomtor continuous 6-28
S executing
i SET WDK/wDK/Wdk | Setting the status 6-31
n —
RCS/iCS/Res | SN0 condition 6-34
g individual check
Check Servo condition
RCB/rCB/Rcb ) 6-37
continuous check
. ) Setting operation speed, accel/decel
Speed CJR/cJR/Cjr Speed operation1 . . . 6-40
time, operation time
Setting position coordinates, operation
O Position CPR/cPR/Cpr Position operation1 speed, accel/decel time 6-43
p (Exclusive command for VP)
? Program CTA/cTA/Cta Auto operation Auto operation (Auto Run function) 6-46
a CST/cST/Cst Operation pause Reset program operation after pause 6-49
t Stop CSM/cSM/Csm | Emergency stop 6-52
i CSH/cSH/Csh | Operation stop Operating continuously when | 6 ss
o) operation starts after stopping.
n Origin COR/cOR/Cor Origin operation Origin operation with the mode that is 6-58
set at the parameter
. Gain Tuning . . . 3
Tuning CGR/cGR/Cgar Operation Setting speed, distance, tuning range 6-61

¥ For the command term that starts with small + large + large character(Ex : rSS, rSB...

frame error check(BCC) is to be done for better reliability.

¥ For the Response frame of the command term that starts with large + small + small

character(Ex : Rss, Rsb...), 1 byte of data is to be received from servo drive before it

goes to EXT. and this data includes the information of Servo—-ON, Alarm occurred, etc.

el S
Loy
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6.3 Commands for Data Processing
6.3.1 Data Reading Command

1) Reading Menu data individually [RSS/rSS/Rss]
It reads out the data from servo by designating the communication code.

“Status” data of response frame exists only in the response frame of command term
that starts with large + small + small letter.
@ Request frame(ENQ)

H Variable block Block
Classif| '|Station| Command | Block : Variable code oc .
S ad ) Variable 2 Tail| BCC
ication No. term a'ty Comm
er length | Type - |...16
code
E E
ASCII IN|O|O RIS|S 01110 6 |9M|{D|0O0 |01 O |8]| F
r{si|s
Q T
5215353 2 3
HEX [05[30|30 70(73(73 30131|30| 36 5 4D |44 | 30 30 31 04 8 46

# Header : Frame header that is requested for servo should always be ENQ.

# Station No. : In the case of RS485 Communication, Station No. should be set at the
System ID of Servo and the servo’s Station No. need to be designated.
In case of RS232(1 : 1 Communication), the station No. must be set as “0".

# Command term : RSS command does not include Frame check(BCC), rSS

command includes Frame check(BCC) structure.
# Block g'ty : Can designate and request the block upto 16 pieces that consists of
variable length and variable code.
# Variable length : Indicates the number of variable code letter and it can be set upto
Max. 16 letters.
# Variable code type

ASCII Explanation [C))attj Remark
%MX | 25/4D/58 Request data with 1bit type 1
%MB | 25/4D/42 Request data with 8 bit type 1 Not used
%MW | 25/4D/57 Request data with 16bit type 2 Not used
%MD | 25/4D/44 Request data with 32bit type 4

# Variable code No.
In case of %MD : Use a communication code as per operation software.
In case of %MX : Communication codex32 + The relative bit No.(0 ~ 31)
(Ex) Bit No.3 of communication code 16 : 16x32+3 = 515
Transmission is to be transmitted with the ASCII value for the data No.

# Tail : Reqguest frame’s tail(last code) must be EOT(End Of Transmission).
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@ Response frame(ACK)

. . St

QIagsn‘ Hea |Station| Command Blc’>ck Dgta Data atul Tail | BCC

ication| der | No. term q'ty q'ty S

ASCIl |[ACK| 0 | O T 2 2 0}1]101|4 ETX
5215353

HEX | 06 {3030 7017373 30131]130(34 03

# Header : In case of normal response on servo, Header starts with ACK.

# Station No. : In case of RS485(BUS communication), it includes the own Station
No.
In case of RS232(1:1), the System ID menu data should be set as 0.
and it can be set as 00 when communication is being processed.

# Command term : Same as Request frame.

# Block Q’ty : Same as Request frame.

# Data Q'ty
Unit S
Qy Transmission Value (ASCII) Remark
%MX 01 30 31
%MB 01 30 31 Not used
%MW 02 30 32 Not used
%MD 04 30 34
Data Q'ty : “4[04]” in case of %MD
# Data

In case of %MD : 32bit = 4(Unit g'ty) x 8bit. and 8 pcs of ASCII value is to be
transmitted.
(Ex) 123456789(DEC) —> 075BCD15(HEX)
—-> 30/37/35/42/43/44/31/35(ASCII)
In case of %MX : 0, 1bitis to be transmitted to 30 or 31.
# Tail : Response frame’s tail(last code) must be ETX(End Of Text).
# Status

Status 0 0 0 0 1 1 1 1
Information

(8 Bit) (1) (2) (3) (4) (5) (6) (7) (8)
(1),(2),(8),(4) : Not used.

(5) InSPD/INPOS  : “0” => OFF, “1” => InSPD/InPOS : ON.
(6)Status(Standard[VS] type : “TLOUT”, Controller-embedded type[VP]
“ORGOUT”) : 40" => OFF, “1” => ON.

(7) Servo-ON :“0” —=> Servo-OFF, “1” —=> Servo-ON.

(8) Alarm : “0” indicates Normal status, “1” indicates Alarm occurred on servo.
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@ Response frame(NAK)

e e e o cove [ v ecc
ASCII [NAK| 0 | O RISS ETX
r{si|s
HEX | 15 [30|30 ?g ?g ?g 03
# Error code
Explanation Remark
0101 Header of request frame is not ENQ.
0102 It is not a designated command term.
0103 Block atys exceeded 4 pieces.
0104 Variable type is not started with %M..
0105 Variable type is not W,D,B,X.
0106 Variable No. is out of the designated range.
0107 Request frame’s tail is not EOT.
0108 CHECKSUM is wrong.
On continuous reading and writing, it
0109 exceeded the max. number of
Byte(256Bytes).
010A It exceeded the max. transmission No.
0108 Variable length exceeded 16 letters.
010C FLASH Reading Error
010D FLASH Writing Error
0201 On writing data, transmitted data exceeded
the setting range.
0202 Writing is prohibited for this data at Servo
ON.
0203 Writing motor parameter is prohibited.
(In case that the motor ID is not 0.)
0204 Motor ID is not registered.

(M) metronix g-9
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@ Example of Reading menu data individually(RSS/rSS/Rss)

— In case of reading the current speed[Pd-002],

(Station No. : 0, Current speed : 100[r/min])

® RSS Command (Not including BCC)

— Request frame(ENQ)

Classif| Hea |[Station| Command | Block | Variable Variable code Tail
ication| der | No. term a'ty | length Type C&Egrg-

ASCII [ENQ| 0 |0 [R|S|s|o0[1]0] B M[D|o]o]1[eoT
HEX | 05 [30(30(52(53[53[30(31|30| 36 |25|4D|44| 303031 | 04

— Response frame(ACK)

Classif| Hea |Station| Command | Block | Data Data Tail
ication| der | No. term Q'ty Q'ty

ASCII [ACK|O|O|R|S|S|O0O|1|0]|4]0|0]|0]|0|O|0O|B|4] ETX
HEX | 06 [30(30(52 5353|3031 (3034|3030 303030303634 03

—Response frame(NAK) : In case that it is not a designated command term(0102)

QIagsn‘ Header Sitettien ||emmEne Error code | Talil
ication No. term
ASCII NAK O |[O|R|[S|SI[0]1T]|]0]2]|ETX
HEX 15 30 [30]52(53|53[30313032| 03
® rSS Command (Including BCC)
— Request frame(ENQ)
Classif| Hea |Station| Command | Block | Variable Variable code Tail | BCC
ication| der | No. term Q'ty | length Type Comm.
code
ASCII |[ENQ| O[O | r|S|S|O0|1]0]| 6 MID|O|O]| 1 |EOT|8|F
HEX | 05 [30]30(72|53(53|30(31|30| 36 [25|4D|44| 30 30 31 04 | 38 46
% BCC indicates the lower 2 Byte of the total Hex value from header to tail.
% The total HEX value added is “38F”. Therefore, BCC is “8F(38/46)".
— Response frame(ACK)
Classif| Hea |Station| Command | Block | Data .
ication| der | No. term Q'ty Q'ty Dot L] 00
Ascll [Ack| oo | r|s|s|o]1]o]4]ojo]o]o|ofo]e|4] ETX |D |0
HEX | 06 |30(30|72|53|53(30|31|30(34|30 30 30 3030303634 03 441 30

% The total HEX value added is “3D0”. Therefore BCC is “D0(44/30)”.

6-10
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—Response frame(NAK) : In case that it is not a designated command term(0102).

Qla§3|f Header SELion| Cemmens Error code | Tail | BCC
ication No. term

ASCII NAK O|O0|r|S|SI|0/]1]O0]|2|ETX|5 |3
HEX 15 30/30(72(53|53 30 g; 30 03 | 3533

¥ The total HEX value added is “253”. Therefore BCC is “53(35/33)".

® Rss Command (Checking servo status) : In case of InNSPD/InPOS, Servo—ON
— Request frame(ENQ)

Variable code
Comm. | Tall
code

ASCII [ENQ| O |O|R|s|s|0|1]0]|] 6 [%|M|D|O]O]|1]|EOT

Classif| Hea [Station| Command | Block | Variable
ication| der | No. term Q'ty length Type

HEX | 05 [30(30(52|73|73|30|31|30| 36 |25|4D|44| 30 30 31 | 04

—Response frame(ACK)

Classif| Hea |Station| Command | Block | Data
ication| der | No. term Qty | Qty

ASCI [ACK|O|O|R|s|s|0]1]0]4|0(0|0j0|0|0|6]4| A |ETX

Data Status | Talil

HEX | 06 [30(30(52|73|73|30(31({30|34|30 30 303030303634 41 03
¥ Status : Servo send ‘A(00001010)" data.
Can note that the current status is InSPD/InPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a command term(0102)

QIagsn‘ Header Siteition) Comimeme Error code |Status| Tail
ication No. term

ASCII| NAK |O0O|O|R|s|s|0O]1|0]2 A ETX
HEX 15 30130152 |73|73|30 313032 41 03
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2) Reading menu data continuously [RSB/rSB/Rsb]
It reads the starting No. of menu and the Q'ty that needs to be read by designating
them. “Status” data of response frame exists only in the Response frame of
command term that starts with large + small + small character.

@ Request frame(ENQ)

Variable code
Classif| Hea [Station| Command | Variable (Starting No.) Menu Tail | BCC
ication| der | No. term length comm. Q'ty
Type code
R|S|B
ASCIIENQOOerOG%MDOO1OSEOT
52153|42
HEX | 05 {3030 70173162 30| 36 [25]4D|44| 303031 | 30 |35| 04

(Note) If menu g’ty is “057, it reads 5 pieces of data that are designated communication
code “001 ~ 005”.

@ Response frame(ACK)

Classif|Hea [Station| Command | Block | Data Data Stat Tail | BCO

ication| der | No. term Qty | Qty |(Max. 256Bytes)| us

ASCII [ACK| 0 | O '? 2 E 01111114 ETX
525342

HEX | 06 [30|30 70|73 60 3031|3134 03

(Note) Data g’ty : Data Q’ty of data type X Request Menu Q’ty.
(Ex) If requested data type is %MD, data g’ty is “04” and requested menu qty is “5”
pcs. Therefore, requested data gty would be 4 x 5 = 20(DEC) —> 14(HEX).

@ Response frame(NAK)

QIagsn‘ Hea|Station| Command Error code Sta Tail | B8CO
ication| der | No. term tus
ASCIl [INAK] 0 | O RIS |8 ETX
ris|b
52153 |42
HEX | 15 {3030 70173162 03
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& Example of Reading menu data continuously (RSB/rSB/Rsb)
— When reading [PE-301]~[PE-303]

(Inertia ratio : 2.0, Position proportional gain : 50, Position proportional gain 2 : 50)

® RSB Command (Not including BCC )
— Request frame(ENQ)

Variable code

Classif| Hea |Station| Command . (Starting No.) Menu .
o Variable , Tail
ication| der | No. term Comm. Q'ty
Type
code

ASCII [ENQ|O|O|R|S|B|O| 6 [%(M|D|O|6|0|0|3]| EOT

HEX | 05 |30|30|52|53|42|30| 36 [25|4D|44| 30 3630 |30|33| 04

—Response frame(ACK)

Classif| Hea |Station| Command | Block | Data
ication| der | No. term Q'ty Q'ty
ASCII |ACK| O[O |R|S|B|O|1]0]|C]|000000200000003200000032 | ETX

303030303030323030303030
HEX | 06 [30|30|52|53|42|30|31|30|43 303033323030303030303332 03

Data Talil

—Response frame(NAK) : In case that it is not a designated command term(0102)

Qla§3|f Header SElen|| Commans Error code | Talil
ication No. term

ASCII| NAK |O0O|O|R|S| B |O0O|1|0]|2]|ETX
HEX 15 3030|152 53| 42 | 30313032 | 03

® rSB Command (including BCC)
— Request frame(ENQ)

Variable code
Classif| Hea |Station| Command | Variable (Starting No.) Menu

ication| der | No. term length Comm. Q'ty
Type
code

Tail | BCC

ASCII [ENQ|O|O|r|S|B|O| 6 [%|M|D|O|6|0|0| 3 |[EOT|O| E

HEX | 05 |30|30|72(53|42|30| 36 |25(4D|44| 303630 |30| 33 | 04 |30]| 45
% BCC indicates the lower 2 Byte of the total HEX value from header to tail.
¥ The total HEX value added is “50E”. Therefore, BCC is “0E(30/45)”.
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—Response frame(ACK)

Classif| Hea |Station| Command | Block | Data ;
ication| der | No. term Q'ty Q'ty Deite Tl | Bee
ASCII [ACK{ O[O |r |S|B|O|1]0]|C]|000000020000003200000032 |[ETX|A |D

303030303030303230303030
HEX | 06 [30(30(72|53(42|30(31(30(|43 303033323030303030303332 03 (43|44
¥ The total HEX value added is “6CD”. Therefore, BCC is “CD(43/44)”.
—Response frame(NAK) : In case that it is not a designated command term(0102)
Qla§3|f Header Sitziflen)| Commens Error code | Talil BCC
ication No. term
ASCII| NAK [O|O|R|S|B|O|T1T|O|2|ETX| 4 |2
HEX 15 30(30(|52|53|42| 30313032 | 03 | 34 |32
% The total HEX value added is “242”. Therefore, BCC is “42(34/32)".
® Rsb Command (Check servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Variable code
Classif| Hea |Station| Command | Variable (Starting No.) Menu ;
o , Talil
ication| der | No. term length Comm. Q'ty
Type
code
ASCII [ENQ|O|O|R|s|b|O| 6 |%|M|D|O0O|B6]0]|]0]|3 EOT
HEX | 05 [30(30(52[73[62|30| 36 |25|4D|44| 30 36 30 {3033 04
— Response frame(ACK)
Classif| Hea |Station| Command | Block | Data Data Stati Tail
ication| der | No. term Qty | Qty on
E
ASCII [ACK| 0O | O |R|s|b|O|1]0]C]|000000200000003200000032| A T
X

303030303030323030303030
HEX | 06 [30(30(52|73|62|30(31(30(43 303033323030303030303332 41 03
¥ Status : Servo sends ‘A(00001010)" data.

Can note that the current status is INSPD/InPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

6-14

QIagsn‘ Header Station| Command Error code Statu Tail

ication No. term S

ASCII NAK O|l0|R|s|b|jO|1T]|]0]2]| A ETX

HEX 15 30(30(52|73(62| 30 313032 | 41 03
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6.3.2 Data Writing command

1) Writing menu data individually [WSS/wSS/Wss]

It is the function that writes the data by designating the communication code of servo

drive. WSS command is the structure that does not include a Frame check(BCC), and

wSS command is the structure that includes a Frame check(BCC) behind tail.

“Status” data of Response frame exists only in the response frame of command term that

starts with large + small + small character.
@ Request frame(ENQ)

®

H . Block variable1
Statio Block
Head |ea N Command | Block | varia Variable code 5 Ta 8CC
er |de No term Qty | ple T Comm. Data 4 il
r ' length ype code
E W E
ASCII|{N|O |0 O[1]10|6|%|M|{D[O]|O]|1 O
wl|s|s
Q T
5715353
HEX |05|30|30 27173173 30(131]30|36(25|4D|44| 30 30 31 04
# Block g’ty : Can designate and request the block upto 4 pieces that consists

variable length and variable code.

# Variable code type

ASClI| Explanation Data Q'ty Remark
%MX | 25/4D/58 Request data with 1bit type 1
%MD | 25/4D/44 | Request data with 32bit type 4
%RD | 25/52/44 | Request data with 32bit type 4 Store in RAM

In case of %MX : Communication codex32 + The relative bit No.(0 ~ 31)
(Ex) Bit No.3 of communication code 16 : 16x32+3 = 515
@ Response frame(ACK)

Hea
der

Classif
ication

Station
No.

term

Command

Status | Tail | BCC

ASCIl |ACK

0

W| S
S

0

S
S

ETX

HEX | 15

30

57
7

53

30 73

53

73 03

Response frame(NAK)

Hea
der

Classif
ication

Station
No.

term

Command

Error code | Status

Tail | BCC

ASCII |NAK

0

W| S
W | s

0

S
S

ETX

HEX | 15

30

57153

30 7773

53
73

03
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@ Example of Writing menu data individually (WSS/wSS/Wss)
— Change the data value to “3.0” at the Inertia ratio[PE-301].

® WSS command (not including BCC)
— Request frame(ENQ)

Classif| Hea |Station| Command | Block | Variable izl 6 6o .
S ; Comm. Data Tail
ication| der | No. term Q’ty | length Type
code
ASCII [ENQ[O | O |W|S|S|O0]|1]0| 6 |[%|M|D|O0|6| 0 |00000030|EOCT
30303030
HEX | 05 |30|30|57(53|53[30|31|30| 36 [25|4D|44| 30 36 30 30303330 04
—Response frame(ACK)
Classif| Hea |Station| Command .
L. Tail
ication| der | No. term
ASCII [ACK| 0|0 |W|S|S ETX
HEX | 06 |30|30|57|53|53 03
—Response frame(NAK) : In case that it is not a designated command term(0102)
QIagsn‘ Header Stetion | CemMImERS Error code Tail
ication No. term
ASCII NAK OlO|W|S| S |0|1]0|2]| ETX
HEX 15 30(30|57|53| 53 | 3031 3032 03
@ wSS command (Including BCC)
— Request frame(ENQ)
Classif| Hea |Station| Command | Block vieilzls ezl 6 6o ;
ication| der | No term Q't 5 Type Cemim, Data Vel Eee
’ v length yp code
ASCII [ENQ| O[O | w [S|S|0 |1 O6%MDOGOOOOOOOSOETO 11C
30303030
HEX | 05 |30|30| 77 |53|53|30|31|30|36|25|4D|44|30 36 30 30303330 04 131143

% BCC indicates the lower 2 Byte of total HEX value from header to tail.

% Total HEX value added is “51C”.

Therefore, BCC is “1C(31/43)”.
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—Response frame(ACK)

Qla§3|f Hea |Station| Command Tail 8CC
ication| der | No. term

ASCII [ACK| O | O |w|S|S| ETX 8| 6
HEX | 06 |30|30|77|53|53 03 38|36

% Total HEX value added is “186”. Therefore, BCC is “86(38/36)”.

—Response frame(NAK) : In case that it is not a designated command term(0102)

Qla§3|f Header Sitziflen)| Commens Error code Tail BCC
ication No. term

ASCII NAK O|l0O|(w|S|S|O0O|1|0|2] ETX |58
HEX 15 30(30|77|53(53| 30 31 30 32 03 |35|38

¥ Total HEX value added is “258”. Therefore, BCC is “58(HEX 35/38)”.

® Wss command (Checking servo status) : In case of InSPD/InPOS, Servo-ON.

— Request frame(ENQ)

Classif| Hea | Station | Command| Block Yailzlo] terleele soce ;
ication| der No term Q't © T Ceomim, Data L
’ v length ype code
ASCII [ENQ| O | O |W|s|s|O 1 0O|6|%|M|D|O0O|6]|0|00000030|EOCT

30303030

HEX | 05 |30| 30 |57|73|73[30| 31 [30]|36(25|4D|44| 30 36 30 30303330 04
—Response frame(ACK)
Classif| Hea |Station| Command | Stat .
L. Tail
ication| der | No. term us

ASCII [ACK| 0|0 |W]|s|s | A |ETX

HEX | 06 |30|30(57|73|73| 41 | 03

¥ Status : Servo sends ‘A(00001010) " data.

Can note that the current status is

INSPD/INPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

QIagsn‘ Header Steition | CemmEne Error code |Status| Talil
ication No. term

ASCII NAK O|l0|W|s]|s|O]|]1]O0O]|2 A ETX
HEX 15 30(30|57|73|73]| 30 31 30 32 41 03
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2) Writing menu data continuously [WSB/wSB/Wsb]

It is the function that corrects the data by designating continuously the Communication

code of servo drive, Data g’ty that need to be corrected and Data.

“Status” data of response frame exists only in the response frame of command term that

starts with large + small + small character.
@ Request frame(ENQ)

Classif e Station| Command | Variable veriglole o0 Menu .
.. lad Comm , Data Tail |BCC
ication No. term length Type ] Qty
er code
E W|S|B
ASCII [N OO O 6 |%|M|D|0O|0]1 EOT
w|s|b
Q
57153|42
HEX [05{30|30 27173162 30| 36 |25(4D (44| 30 30 31 04
# Variable code type
ASCII Explanation Data Q'ty Remark
%MX | 25/4D/58 Reqguest data with 1bit type 1
%MD | 25/4D/44 Request data with 32bit type 4
%RD | 25/52/44 Request data with 32bit type 4 Store in RAM

@ Response frame(ACK)

Sl

ication

Station
No.

Command
term

Stat
us

Tai BCC

ASCII

W|S|B
w|s|b

X =4 m

HEX |06

30130

57
77

53
73

42
62

@ Response frame(NAK)

Sl 2E

ication

Station
No.

Command
term

Error code

Stat
us | il

BCC

ASCII

W|S|B
w|s|b

HEX

30]30

57
7

53
73

42
62

03
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4 Example of Writing menu data continuously(WSB/wSB/Wsb)
— Change the data value to the following.
Inertia ratio[PE-301] : 3.0, Position proportional gain[PE-302]: 40,
Position proportional gain2[PE-303]: 40.
® WSB command (Not including BCC)
— Request frame(ENQ)

He Varia Variable code
Classif Station|Command| ble Menu Ta
o ad Comm. , Data .
ication No. term lengt Type Q'ty il
er h code
E 0000003000000028 E
ASCII{N|O|O|W|S|B|O|B|% M|D|O|6|0]|0]|3 (@]
Q 00000028 T
3030303030303330
HEX |[05|30|30|57(53|42|30(36|25(4D|44| 30 36 30 |30|33|3030303030303238|04
3030303030303238
% Data value is to be changed in sequence of communication code No.60, No.61,
No.62.
—Response frame(ACK)
Classif| Hea |Station| Command .
o Tail
ication| der | No. term
ASCII [ACK| 0 |0 |W]| S |B|ETX
HEX | 06 |30|30|57|53|42| 03
—Response frame(NAK) : In case that it is not a designated command term.(0102)
Classif|Heade|Station| Command ;
o Error code | Talil
ication r No. term
ascll | Nak [ofolw[s|s]o|1]o]2] erx
HEX 15 |30(30(57|53(42|30313032| 03
@ wSB command (Including BCC)
— Request frame(ENQ)
Classif i Station| Command |Variable izl 6 6o Menu Ta
o ad Comm. , Data . | BCC
ication No. term length Type Q'ty il
er code
E E
ASCII{N|[O|O|w|S|B|O|6 |%|M|D|O0|6[|0|0]3 0000003000000028 O|2|1
Q 00000028 T
3030303030303330 303
HEX |05|30|30|77(53[42| 30 |36 [25|4D|44|30 36 30{30|33|3030303030303238 |04 o
3030303030303238

3% BCC indicates the lower 2 Byte of the total HEX value from header to tail.
¥ Total HEX value added is “821”. Therefore, BCCis “21(32/31)”.
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—Response frame(ACK)

Classif| Hea |Station

ication| der | No.

Command
term

Tail

BCC

ASCII |[ACK]| 0

0

W

S

B

ETX

715

HEX | 06 |30

30

7

53

42

03

37|35

% Total HEX value added is “175”. Therefore,

BCC becomes “75(37/35)".

—Response frame(NAK) : In case that it is not a designated command term(0102)

QIagsn‘ Head| Station | Command Error code Tail 8CC
ication| er No. term

ASCII [NAK| O | O |w|S|B|O|1]|0|2]| ETX |47
HEX | 15 | 30|30 |77|53(42|30313032| 03 |34|37

¥ Total HEX value added is “247”.

® Wsb command ( Checking servo status) : In case of

— Request frame(ENQ)

Therefore, BCC becomes “47(34/37)".

InNSPD/InPOS, Servo-ON.

He Varia Variable code
Classif Station|Command| ble Menu Ta
... |ade Comm. , Data .
ication No. term lengt| Type Q'ty il
r h code
E 0000003000000028 E
ASCII{ N|O|O|W|s|b|O0O|6|%|M|D|O0|6]|0]|0]|3 (@]
Q 00000028 T
3030303030303330
HEX | 05(30|30|57(73|62|30(36|25(4D|44|30 36 30|30|33| 3030303030303238 |04
3030303030303238

% Data value is to be changed in sequence of communication No.60, No.61, No.62.

—Response frame(ACK)

Classif| Hea |Station

ication| der | No.

Command
term

Stat

us

Talil

ASCII |ACK]| 0

0

W

S

b

A

ETX

HEX | 06 |30

30

57

73

62

41

03

¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is INSPD/InPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

6-20

QIas_sn‘ Header Sitzifle)| Cemmens Error code |Status| Tail

ication No. term

ascli| Nak [ofow|s|blof1]o]2] A | Emx

HEX 15 30(301(57|73|62| 30313032 41 03
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6.3.3 Monitor command term

- Monitor command does not have the command term that reads out the “Status” data of

response frame.
1) Monitor registration [ X##/x##]

It registers the variables to read together with the Reading command and reads out the

registered variables by Monitor executing command.

possible.

Max. 32 pieces of registration is

And for the registration type, the range that are from command term to ahead

of EOT out of the format either in Individual reading or in Continuous reading can be used.

(® Request frame of RSS type(ENQ)

Registration Registration type
. . command Variable block1
Cl fl H Stat .
vassimea Stalion) e | command | Block [Le [Variable codel 2,3,,, | Tail | BCC
ication| der | No.
term Q'ty |ng ., 16
No. th Type| Comm.
X 0
ASCIlI [ENQ| O | O « ~ 3 R|S|S|1]| 6 EOT
58
HEX | 05 [30|30 78 52153|53 04

(Note) Registration command term No. is available at 0 ~ 31(00 ~ 1F). If we registered

the No. that was already registered, the last one registered would be executed.

(Note) Block Q’ty of Registration type is available upto total 16 pieces.

@ Request frame of RSB type(ENQ)

Registration Registration type
. . command Variable Me
Classif| Hea [Station Le .
ication| der | No. term Command i code nu | Tail | BCC
term Q’t
No. th | Type| Comm. y
ASCIl [ENQ| 0 | O i 0~31|R|S|B EOT
58
HEX | 05 [30|30 78 5215342 04
@ Response frame(ACK)
. . Registration
QIagsn‘ Header S command term Tail BCC
ication No.
No.
ASCII | ACK |00 i: ETX
58
HEX 06 30|30 78 03
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@ Response frame(NAK)

Classif Srettion]|— LS
o Header command term Error code | Talil BCC
ication No.
No.
ASCII | NAK | 0|0 i ETX
58
HEX 15 30130 78 03

@ Example of Monitor registration(X##/x##)

— Register the current operation speed[Pd-002], current command speed[Pd-003].

@ X## command (Not including BCC)
— Request frame of RSS type(ENQ) : In case that the communication No. to register is

sparsely located.

Registr Registration type

Classi eHa Stati citrinor:a - Variable block Variable block
flCitIO de |\C|>8 nd term :é)r;rrnri x| e Variable code et Variable code

' No. Qty | oth Type k. n Type Comm.

E E
ASCII|N|O|O[X|O[1|R|S|IS|0]|2]0(|6|%|M[D|0|O0|1]O0|6|%|M|D|O0|0]|2]O0

Q T

3|13(5[3[3]|5|5(5|3|3|3(3(2]|4(4|3[3|3 4

|_|EXO5OO8O123302065D4OO1303625D44303032

% Block Q'ty of registration type is available upto total 16 pieces.
¥ In case of RSS command term, the communication code is designated
individually.(%sMD001, %MD002)

— Request frame of RSB type(ENQ) : In case that the communication No. to register is

connected.
Registratio Registration type
Classi 3
ficatio Hea |Station| command Command | Lengt Variable code Menu | Tail
der | No. term
n term h Q’ty
No Tyse Comm.
' code
ASCIIENQ| O | O | X|O|1T]R|[S|B|O|B|%|M|D|O|O|1]0]|2]|EOT
HEX | 05 |30|30|58(30|31]|52|53|42|30|36|25|4D|44|30|30|31(30|32]04

¥ Proceed the monitor registration as the menu q'ty(“02”) after designating the

communication code that starts first.
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—Response frame(ACK)

Classif Station Ao ;
o Header command term Talil
ication No.

No.
ASCII ACK 0| O X |0 1 ETX
HEX 06 30| 30 | 58 |30 31 03

—Response frame(NAK) : In case that it is not a designated command term(0102)

Registration
Qla§3|f Header SEllen) cemmEns Error code Tail
ication No. term
No.
ascil | NAK Jolo[x|o| 1 [o]1]o]2] ETX
HEX 15 30/30(58(30| 31 30 31 30 32 03

@ x## command (Including BCC)

— Request frame of RSS type(ENQ) : In case that the communication No to register is

sparsely located.

H Registr Registration type
Classi| _|Stati| ation Variable block Variable block
... lea Blo T
ficatio on |comma|Comma . . .| BCC
de ck |Len | Variable code | Len | Variable code |ail
n ) No. |nd term|nd term Qt th th
No. y19 Type |Comm. g Type |[Comm.

E E
ASCI[N|O|O|x|O|1]R|S|S|0|2]|0|6|%|M[D|O|0O[1]0|6|%/M|D|0O|0|2]O|F|7
Q T
HEX0533733555333824433333244338043

0/0(8]0[1]213]3|0|2]|0|6(5|D|4|{0|0(1]10|6|5|D|4]|0|0|2)4|6]|7
¥ If the command term is RSS, the communication code is individually
designated.(%MD001, %MD002)
% Total HEX value added is “65F7”. Therefore, BCC becomes “F7(46/37)”.
— Request frame of RSB type(ENQ) : Communication No. to register is connected.
Registratio Registration type
Class :
iticati Hea | Statio | command Command | Lengt Variable code venu | Tail | BCC
der | n No. term
on term h Q'ty
No Ty Comm.
’ code
ASCIIIENQ| O |0 | x|O|1|JR|S|B|O0O|6|%|M|D|O|O|1]0]2]|EOT| 3|8
HEX | 05 [30|30|78(30|31]52|53[42|30|36|25|4D|44|30({30|31(30(32| 04 |33|38
% Proceed the monitor registration as Menu q'ty(“02”) after designating the

communication code that starts first.
% Total HEX value added is “438”.

Therefore, BCC becomes “38(33/38)”.
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—Response frame(ACK)

Registration
Classif|Heade|Station| command
ication r No. term
No.

ASCII | ACK |0 | O |x]| O 1 |ETX| 4| 2
HEX 06 [30|30|78| 30| 31| 03 |34]|32
% Total HEX value added is “142”. Therefore, BCC becomes “42(34/32)".

Tail | BCC

—Response frame(NAK) : In case that it is not a designated command term(0102)

Registration
Classif|Heade|Station| command
ication r No. term
No.

ASCII{ NAK [0 | O | x [O| 1 |O|1|O|2|ETX|1]|4

Error code | Tail | BCC

HEX 15 |30(30(78|30|31 | 30313032 | 03 |31|34
% Total HEX value added is “214”. Therefore BCC becomes “14(31/34)”.
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2) Monitor Individual Execution [Y##/y##]

It requires the execution of Monitor command(X##/x##) that is registered.

@ Request frame(ENQ)

Registration
Classif|Hea |Station| command .
ication| der | No. term Teil | 300
No.
Y
ASCIl |[ENQ| 0 | O y EOT
59
HEX | 06 | 30|30 79 04

@ Response frame(ACK) for RSS type

Registration Data response type
Classif| Hea |Station| command .
ication | der | No. term Block | Data Data 2,3... | Tail | BCC

Qty | Qty ...16
No.

Y 0
ASCII [ACK| 0 | 0 v | ~ 3t 0O|1]0]4 ETX

59
HEX | 06 |30|30 79 30|31]30(34 03

@ Response frame(ACK) for RSB type

Registration| Data response type
QIagsn‘ Heade| Statio | command Data Tail | BCC
ication r n No. term Data

Q’ty
No.

Y 0
ASCII | ACK |0 |0 018 ETX

y | ~ 31

59
HEX 06 (30|30 79 30|38 03

@ Response frame(NAK)

Registration
QIagsn‘ Heade|Station| command Error code Tail | BCC
ication r No. term

No.

ASCII | NAK | 0| O v 0 ETX

y ~ 31

59
HEX 15 13030 79 03
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@ Example of Monitor Individual execution (Y#3#/y##)
- Execute the registration command term “01".
In the X01/x01, current speed[Pd-002]:100.0, command speed[Pd-003]:50.0 are
Registered.

@ Y## command (Not including BCC)

— Request frame(ENQ)
Registration
Classif|Hea |Station| command
ication| der | No. term
No.

Tail

ASCIIENQ[ O | O | Y | O | 1 |EOT

HEX | 06 |30]|30(59|30|31| 04

— Response frame(ACK) for RSS type

Registr Registration type
Classi Stati i
... |Hea ahion Blo | Dat Dat .
ficatio on [comma Tail
| der No. lnd term ck a Data a Data
’ No Qty | Q’ty Qty

ASCII|ACK|0|0]|Y|0[1]10|2]0(4]0|0|0|0|0(0|6[{4]0|4|/0|0|0]|0|0|0|3|2]ETX

3(3[5[3[3]3(3]3[3|3|3[3(3|3|3]|3
HEX 06009010204000000640400000032O3

w
w
w
w
w
w
w
w
w
w
w

— Response frame(ACK) for RSB type

Registra Registration type

Class |, |Stati tion
ificati q on |comma|patg Tail
on | 97| No. |nd term| oy, Data

No.
ASCIIACK|0[0|Y|0|1]0{8]{0|0(0|0]|0|0|6{4|0|0|0|0[0|0|3|2]ETX

33 3|13]3/3(3|3|3[3|3|3[3|3|3[3[{3|3(3[3|3|3

HEX 0600901080000006400000032 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Registration

Classif|Head|Station| command .
iation| er NG term Error code Tail

No.
ASCII [NAK| O[O Y | O | 1T ]|]O|1T]|]O|2]ETX

HEX | 15 |30|30|59 |30 |31 | 30313032 | 03
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@ y## command (Including BCC)

— Request frame(ENQ)

Registration
Classif|Hea |Station| command
ication| der | No. term
No.

ASCII [ENQ| O | O |y | O | 1 |[EOT| 4 | 4
HEX | 06 [30|30| 79|30 |31 | 04 |34|34

Tail | BCC

¥ Total HEX value added is “144”. Therefore, BCC becomes “44(34/34)”.

— Response frame(ACK) for RSS type

Registr Registration type
.C.Iass. Hea Stati} ation Blo | Dat Dat .
ificati on |comma Tail | BCC
der ck a Data a Data
on No. [nd term| -, , :
Q’ty | Q'ty Q’ty
No.
ASCII|ACK|0[0|y|0]|1]10/2]0[4(0|0|0|0|0|0|6]4]0]|4[0|0|0|0|0|0|3|2]ETX|7]|C
HEX 06337333333338833838338833388 03 314
01019(0(1]10]2]0]|4|0]0]|0|0|0|0O|6|4]0(4]|0]|0|0O|0O|0O|0O|3]|2 7183
¥ Total HEX value added is “57C”. Therefore, BCC becomes “7C(37/43)”.
— Response frame(ACK) for RSB type
Registra Registration type
Classi Hea Stati| tion
ficatio der on |comma |Data Dat Tail | BCC
n No. |nd term| Q’ty ata
No.
ASCII |ACK|0|0|y|0]|1]0[8|0|0|0|0]|0]|0[6|4|0|0|0|0|0|O|3|2]|ETX|B|A
3/3[7|3[3]3|3|3(3|3[3[3[3|3[3[3(3|3[3[3[3|3/3 4|4
HEX 0600901080000006400000032 03 211

¥ Total HEX value added is “4BA”. Therefore, BCC becomes “BA(42/41)”.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Registration
Classif |Heade|Station| command
ication r No. term
No.

ASCII | NAK O |O |y O | 1T |01 ]O|2|ETX|1]|5

Error code Tail | BCC

HEX 15 130|30|{79(30|31| 30313032 | 03 |31|35

¥ Total HEX value added is “215”. Therefore, BCC becomes “15(31/35)”.
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3) Monitor Continuous Execution [Z##/z##]
It requires the execution of Monitor command(Z#4#/z#4#) that is registered.
Once it is executed, Servo drive keep sending data.
(Note) Response would be stopped when other command term comes in while the servo
drive is sending Data continuously. If you want to receive the continuous data

again after execution of other data except for Z## command.

@ Request frame(ENQ)

Registration
Classif|Hea |Station| command .
ication| der | No. term Vel || S
No.
AsCIl [ENQ| 0 | 0 f EOT
5A
HEX | 06 [30(30 7A 04

@ Response frame(ACK) for RSS type

Registration Data response type
Classif| Hea |Station| command .
assirea Steton) o | Block | Data 2,3... | Tail | BCC
ication| der | No. Data

Qty | Qty ...16
No.

Z 0
ASCII [ACK| 0| 0 S| ~a 0111014 ETX
HEX | 06 |30|30 ?ﬁ 30(31|3034 03

@ Response frame(ACK) for RSB type

Registration| Data response type
QIa;sn‘ Heade| Statio| command Data Tail | BCC
ication r n No. term Data
Q’ty
No.
Z 0
ASCII | ACK |0 |0 5 ~ 31 018 ETX
HEX | 06 |30]30]%A 30|38 03
7A
@ Response frame(NAK)
. ; Command
Qla§3|f HpangSitilen term Error code | Tail | BCC
ication r No.
No.
Ascll | NAK [0 o] 4] © ETX
z | ~ 31
5A
HEX 15 {3030 7A 03
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@ Example of Monitor Individual Execution (Z##/z##)
- Executes the registration command term “01".
In the X01/x01, the current speed[Pd-002]:100.0, command speed [Pd-003]:50.0
are registered.
— Servo drive sends the data value continuously before other command terms except

for Z#+# command are sent.

® Z## command (Not including BCC)
— Request frame(ENQ)

Registration

Classif|Hea |Station| command
ication| der | No. term
No.

ASCII [ENQ[ O |0 | Z| O 1 |EOT
HEX | 06 |30|30|5A| 30 | 31 | 04

Tail

— Request frame(ACK) for RSS type

H Registr Registration type
Classi Stati| ation
ficatio|2| on |commal BlO | Dat Dat T
de ck a Data a Data ail
n No. |nd term| <, ; ,
r Qty | Q'ty Q’ty
No.
A E
ASCII|C|0|0|Z|0|1]0]2]0]4|0]|0|0|0|0|0O|B6|4]0|4|0]|0|0]|0(0|0|3]2]|T
K X
HEX06335333333333333333333333333O
0|0|A|0[1]0|2]0|4|0|0|0|0|0O|O|6[|4]0|4]0|0|0]|0]|0|0|3]|2]3
— Response frame(ACK) for RSB type
Registra Registration type
Class|He|Stati| tion Ta

ificatijad| on |comma|pata

on |er| No. |[ndterm Q'ty Data il

No.
A E
ascilclololzlol1]olslolololololole|alololololololal2]T
K X
313(5(3(3[3(3(3(33(3]3(3|3(3/33/3(3(3]3(3]3
HEX1061 510 (alol1]ols]olololololol6lalololololo]ola]2]®®

— Response frame(NAK) : In case that it is not a designated command term(0102)

Registration
Classif|Heade|Station| command
ication r No. term

No.
Ascll [ NAK [o]ofz]o] 1 [o]1]o]2]ETX
HEX | 15 [30]30]5A[30] 31 [ 30313032 | 03

Error code | Tail
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@ z## command (Including BCC)

— Request frame(ENQ)
Registration

Classif| Hea|Station| command ,
ication| der | No. term Tail | BCC

No.
ASCII [ENQ| 0 |0 |z | O 1 |EOT| 4 | 4
HEX | 06 [30|30|7A|30| 31 04 [ 34|34
% Total HEX value added is “144”. Therefore, BCC becomes “44(34/34)”.

— Response frame(ACK) for RSS type

H Registr Registration type
Classi Stati| ation
ficatio|2| on |commal Blo | Dat Dat T lscc
de ck | a Data a Data ail
n No. |nd term| <, - -
r N Qty | Q'ty Q’ty
0.

A E
ASCII|C|0|0]|z|0|1]0]|2]0]4]|0]|0|0|0|0|O|6|4]0|4|0]|0|0]|0|0]|0|3[|2|T|7|D
K X
HEX06337333333333333333333333333O34

0|0|A|0[1]0|2]0]4|0|0[0|0[|0|0|6[4]0(4(0|0]|0|0[|0|0|3|2|3 |74

¥ Total HEX value added is “57D”. Therefore, BCC becomes “7D(37/44)”.

— Response frame(ACK) for RSB type

H Registra Registration type
Classi ca Stati| tion
ficatio de| Oon comma | pata ai| BCC
n || No. [nd term| qrty Data |
No.

A E
ASCII|C|0|0|z|O|1]0|8|0|0|0Of0O|0O]|0O|6|4]|0|0|0|0O|0|0(3|2]|T|B|B
K X
HEX |06 3!3|713[313[3[3[3|3|3|3|3(3(3[3[3[3[3{3[3|3|3]0(4]4

O|0|A[0]1]0]|8|0(0|0|0]|0|0|6]|4]0(0|0]|0]0|0|3]2]3|2]|2

% Total HEX value added is “4BB”. Therefore, BCC becomes “BB(42/42)".

— Response frame(NAK) : In case that it is not a designated command term(0102)

Registration
Classif|Heade|Station| command
ication r No. term
No.

ASCII | NAK |0 |0 ]z | O 1 O[1]0|2|ETX|1]6
HEX 15 |30|30|7A|30| 31 30 31 30 32 03 |31(36
% Total HEX value added is “216”. Therefore, BCC becomes “16(31/36)”.

Error code Tail | BCC
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6.3.4 SET command

1) KEY SET(manipulation) [WDK/wDK/Wdk]

“Status” data of Response frame exists only in the response frame of command term that
starts with large + small + small character.

@ Request frame(ENQ)

Glassit| Hea Station| Command | Y2122 Code

ication| der | No term = Vel Bee
' length | Type No.

ASCIIENQOOWDKOS%SDO1EOT
w|d]|k

57|44 |4B

HEX | 05 [30]30 77164168 30|36|25(53|44(30|31| 04

# Code can be defined and used as per the program version.
# Code

Classification Code Remarks
Alarm Reset 05%SD01
Alarm History Clear 05%SD02
Initializing Menu 05%SD03
Saving current offset 05%SD04
Initializing the state of 05%SD05

I/O contact point

Reading program data 05%SP00~07 Used for only VP5

program operation type
Writing program data 05%SP10~17 EX.)%SP00<—Reading program No.1

Ex.)%SP10<-Writing program No.1

@ Response frame(ACK)

QIagsn‘ Hea |Station|Commmand Status| Tail | 8CC
ication| der | No. term
ASCIl [ACK| 0 | 0 WD K ETX
w|d]|Kk
57144 14B
HEX | 06 |30|30 77 64 | 68 03

@ Response frame (NAK)

QIagsn‘ Hea |Station| Commmand Error code Statu Tail | B8CC
ication| der | No. term S
ASCII [NAK| 0 | O W DK ETX
wld]| k
57 | 44 | 4B
HEX | 15 |30|30 27 164 | 68 03
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@ Example of Setting status (WDK/wDK/Wdk)

— Alarm Reset Manipulation.

® WDK command (Not including BCC)
— Request frame(ENQ)

Classit|™ (Station| Command [ 222 Code Tai
ication e NO. term e |
er length| Type No.
E E
ASCIH|{N|O|O|W|D|IK|O|B|%|S|D|O|1]|O
Q T
HEX [05|30|30|57(44|4B|30(36(25|53[44|30(31|04

# Code can be defined and used as per the program version.

— Response frame(ACK)

Classif :g Station| Command |Tai
ication NO. term |
er
A E
ASCII|C|O|O|W|D|K|T

K X
HEX |06|30|30|57|44|4B|03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif e Station| Command Ta
o ad Error code | .
ication or NO. term il

N E
ASCII|A|O|O|W|D|K|OJT1T|0]|2]|T

K X
HEX [15]30|30|57(44148|30 31 30 32 {03

@ wDK command (Including BCC)
— Request frame(ENQ)

Classif e Station| Command vieilzls Code Tai

ication e NO term 5 | BUC
er ' length| Type No.
E E

ASCII N[O |O|w|D|K|O|5]|%|S|D|O|1T|O|F]|Z2
Q T

HEX |05|30|30|77|44(14B|30(36|25|53(44|30(31|04|46|32

% Total HEX value added is “2F2”. Therefore, BCC becomes “F2(46/32)”.
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— Response frame(ACK)

Classif| Head [Station| Command

ication| er NO. term .

ASCII |{ACK |0 |0 |wW|D|K|ETX |6 |F

HEX | 06 [30|30|77(44|4B| 03 |36|46

% Total HEX value added is “16F”. Therefore, BCC becomes “6F(36/46)”.

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade [Station| Command

ication i NO. term Error code Tail | BCC

ASCII| NAK |0 | O |w|D|K|O|1T|O0]|2]|ETX| 4|1

HEX 15 130|30|77|44|4B| 30313032 | 03 |34 |31

% Total HEX value is “241”.  Therefore, BCC becomes “41(34/31)".

® Wdk command (Checking servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif| Hea |Station| Command Wazlo Code .
le Talil

ication| der | NO. term [ Type No.

ASCII |[ENQIO [0 [W|d|Kk|O|5|%|S|D|O0|1]|EOT

HEX | 05 |30|30|57|64|6B|30|36|25|53|44|30(31| 04

# Code can be defined and used as per the program version.

— Response frame(ACK)

Classif| Hea |Station| Command | Statu

ication| der | NO. term S /el

ASCII [ACK| O | O (W] d| k| A ETX

HEX | 06 |30|30|57|64|6B| 41 03

¥ Status @ Servo sends ‘A(00001010)" data.
Can see that the current status is InSPD/InNPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif| Hea |Station| Command Statu .
o Error code Tail
ication| der | NO. term S

ASCII {[NAK| O | O (W |d |k |O]|]1]0]2| A |ETX

HEX | 15 |30|30|57|64|6B|30 313032 | 41 | 03
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6.3.5 Check command

1) Individual check of servo status [RCS/rCS/Rcs]

Can check the current status of servo.

Individual check command has only one response when sending a command term.
“Status” data of response frame exists only in the response frame of command term that
starts with large + small + small letter.

@ Request frame(ENQ)

QIagsn‘ Hesge Sitziflen| CommEns Status check code No. Tail | BCC

ication r NO. term

ascit| ena (oo | MY % lale|e|@|e|e|o|e] o
5214353

HEX 05 |30(30 2016373 04

# Code No. type
=> Code No. is displayed with ‘0" or “1”. (0 : Not used, 1 : Used)

Code No. Data
@ Current Speed(32bit) + Command Speed(32bit)
@) Current Pulse(32bit) + Command Pulse(32bit)
® Current Load(32bit) + Peak Load(32bit)
@ Contact Status(32bit) + DC Voltage(32bit)
® Speed Reference(32bit) + Speed Feedback(32bit)
® Torque Reference(32bit) + Torque Feedback(32bit)
@ Not Used(‘0’)
Not Used(‘0’)
% One code receives two data.
@ Response frame(ACK)
QIas_sn‘ Hea [Station| Command De}ta Data Statu Tail | BCC
ication| der | No. term Q'ty S
ASCII |[ACK| 0 | 0 RICYS 0] 8 ETX
r{cls
52143|53
HEX | 06 [30]30 29163173 30|38 03
@ Response frame(NAK
QIagsn‘ Hea|Station| Command Error code Stat Tail | BCC
ication| der | No. term us
ASCIl [NAK| 0 | O RICTS ETX
r{cls
52143|53
HEX | 15 |30|30 70163173 03
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@ Example of individual check of servo status(RCS/rCS/Rcs)
— If you want to check the current speed, contact status,
=> Current speed : 1000, Command speed : 1000
=> Contact status : ZSPD(ON), RDY(ON), ALARM(ON), DC voltage : 300

@® RCS command (Not including BCC)

— Request frame(ENQ)

Classif|Hea |Station| Command
ication| der | No. term

ASCII |[ENQ| O | O |R|C|S|1]0]0|1]0]0|0]|0|EOT
HEX | 05 [30|30(52|43|53|31(30|30|31(30|30|30(30| 04

¥ Send the code No. that includes the current speed and contact status.

Status check code No. Tail

—Response frame(ACK)

Classif| Hea [Station| Comman | Data Data Tail
ication| der | No. dterm | Q'ty

000003E8000003E8
ASCII [ACK| 0| O |R|C|S| 1|0 000B00000000012C ETX
30303030303345383030303030334538

HEX | 06 130130)5243|53/31130 | 44303042303030303030303030424531 | °°

% Data : 8 digits are one data. (1data : 32bit)
Current speed : 000003E8 (Dec1000) Command speed : 000003E8 (Dec1000)
Contact status : 000B0000 (Dec720896) DC voltage : 0000012C (Dec300)

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 | O |R|C|S|0|1]0|2]| ETX
HEX 15 130|30|52|43|53|30313032| 03

Error code | Talil

® rCS command (Including BCC)

— Request frame(ENQ)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ENQ|O |0 |r|C|S|1]0]0|1|]0|0|0|O0|EOT|F|3
HEX | 05 |30|30|72|43|53|31[30(30|31|30[30(30|30| 04 |46|33
% Total HEX value added is “2F3”. Therefore, BCC becomes “F3(46/33)”.

Status check code No. Tail | BCC
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— Response frame(ACK)

Classif|Hea| Station | Comman | Data
jcation|der| No. dterm |Q'ty

Data Tail | BCC

AC 000003EB000003E8
ASCIIT 1 0 0| RICISITIO 000B00000000012C ETX| 3

33| 30303030303345383030303030334538 3
HEX 1 06 | 30130 72143 531 0| 30303042303030303030303030313243 03 3

% Total HEX value added is “837”. Therefore, BCC becomes “37(33/37)".

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Head|Station| Command

o Error code Tail | BCC
ication| er No. term

ASCII {NAK| O |0 | r|C|S|0|1]|0]2]|ETX| 4|3

HEX | 15 |30|30|72|43|53| 30313032 | 03 |34|33

¥ Total HEX value added is “243”. Therefore, BCC becomes “43(34/33)".

® Rcs command (Checking servo status) : In case of InNSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif| Hea | Statio | Command

. Status check code No. Tail
ication| der | n No. term

ASCI [ENQ[O|O|R|c|s|1[O0O[O0O|1T[O0O|O0O|O|O|EOT

HEX | 05 |30|30|52|63|73|31|30|30|31]30|30|30|30| 04

¥ |t sends the code No. that includes the current speed and contact status.

—Response frame(ACK)

Classif| Hea [Station| Comman | Data Data Stat
ication| der | No. d term Q'ty us

Tail

000003EB000003E8

ASCII JACK| 0 | O |R|c|s| 1[0 000B00000000012C A

ETX

30303030303345383030303030334538
HEX | 06 130|30)5263|73)31130 | 44303042303030303030303030424531 | *'

03

% Data : 8 digits are one data. (1 data : 32bit)

Current speed : 000003E8 (Dec1000) Command speed : 000003E8 (Dec1000)
Contact status : 000B0000 (Dec720896) DC voltage : 0000012C (Dec300)

¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is InSPD/INPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command Statu .
o Error code Tail
ication r No. term S

AsCll | NAK [o[o|R]c]s|o]1]o]2] A |ETX

HEX 15 130(30|52|63|73|30 313032 41 03
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2) Continuous check of servo status [RCB/rCB/Rcb]
You can see the current status of servo continuously.
Once you send out a command, it keeps sending the response message continuously
before other command term is sent. ~ “Status” data of response frame exists only in the
response frame of command term that starts with large + small + small letter.
@ Request frame(ENQ)

QIagsn‘ e |Gizifio) Comim s Status check code No. Tail | BCC
ication| der | No. term
E Rlcls €
ASCII| N |0 |O D@ e|e|l@®|®| O
riclb
Q T
52143 |42
HEX | 05 |30]30 70163162 04

# Code No. type
=> Code No. is displayed with ‘0" or “1”. (0 : Not used, 1 : Used)

Code No. Data
® Current Speed(32bit) + Command Speed(32bit)
@ Current Pulse(32bit) + Command Pulse(32bit)
® Current Load(32bit) + Peak Load(32bit)
@ Contact Status(32bit) + DC Voltage(32bit)
® Speed Reference(32bit) + Speed Feedback(32bit)
® Torque Reference(32bit) + Torque Feedback(32bit)
@ Not Used(‘0’)
Not Used(‘0’)

% One code receives two data.

@ Response frame(ACK)

QIagsn‘ Hea |Station| Command Dgta Data Statu Tail | BCC
ication| der | No. term Q'ty S
ASCIl |[ACK| 0 | O R1c|8 0] 8 ETX
ricilb
52143 |42
HEX | 06 {3030 7016362 30|38 03

@ Response frame(NAK)

QIagsn‘ Hea |Station| Command Error code Stat Tail | BCC
ication| der | No. term us
ASCII [NAK| 0 | O R|c8 ETX
Rlc|b
5214342
HEX | 15 [30(30 70163162 03
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4 Example of individual check of servo status(RCS/rCS/Rcs)
— If you want to check the current speed, contact status,
=> Current speed : 1000, Command speed : 1000
=> Contact status : ZSPD(ON), RDY(ON), ALARM(ON), DC voltage : 300

@® RCS command (Not including BCC)

— Request frame(ENQ)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ENQ|O | O |R|C|B|T1T|0O|O0O|1T|0|0|0]|O0]|EOT
HEX | 05 |30|30|52|43(42|31]30|30(31(30|30({30(30| 04

¥ Send the code No. that includes the current speed and contact status.

Status check code No. Talil

—Response frame(ACK)

Classif| Hea |Station| Comman | Data Data Tail
ication| der | No. dterm | Q'ty

000003E8000003E8
ASCII |[ACK| 0O |0 |R|C|B| 110 000B00000000012C ETX
30303030303345383030303030334538

HEX | 06 |3030)52143)42 311301 51303042303030303030303030424531 | 0°

% Data : 8 digits are one data. (1 data : 32bit)
Current speed : 000003E8 (Dec1000) Command speed : 000003E8 (Dec1000)
Contact status : 000B0000 (Dec720896) DC voltage : 0000012C (Dec300)

—Response frame(NAK) : In case that it is not a designated command term (0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 | O |R|C|B|O|1|0|2]| ETX
HEX 15 |30]30(52|43|42]30313032| 03

Error code | Talil

® rCB command (Including BCC)
— Request frame(ENQ)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ENQ|O|O|r|C|B|1]0]|0|1]|]0|0|0|O0|EOT|E]|?2
HEX | 05 |30(30|72(43|42(31|30(30(31(30({30|30(30| 04 |45|32
% Total HEX value added is “2E2”. Therefore, BCC becomes “E2(45/32)”.

Status check code No. Tail | BCC
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— Response frame(ACK)

. Stati
Classif|Hea Comman| Data .
ication| der ,\?g dterm | Q'ty Data Tail | BCC
000003E8000003E8
ASCIl |[ACK|O|O|r|C|B| 110 000B00000000012C ETX 6
3|3 30303030303345383030303030334538
HEX | 06 010 7243)42| 3130 30303042303030303030303030313243 03 132136
% Total HEX value added is “826”. Therefore, BCC becomes “26(32/36)".
— Response frame(NAK) : In case that it is not a designated command term(0102)
Classif|Head |Station| Command .
jcation| er No. term Error code T} B
ASCII [ NAK OO | r|C|B|O|1|O|2|ETX|3]|2
HEX | 15 [30|30|72[43|42| 30313032 | 03 33|32
¥ Total HEX value added is “232”. Therefore, BCC becomes “32(33/32)”.
® Rcb command (Checking servo status) : In case of InSPD/InPOS, Servo—ON.
— Request frame(ENQ)
Classif| Hea | Statio | Command -
ication!| der | n No. term Status check code No. Talil
ASCII |[ENQ|O|O|R|c|b|1|0O|O0O|1]0|0|0]|O0]|EOT
HEX | 05 |30|30(52|63(62|31|30(30(31|30(30|30(30| 04
¥ |t sends the code No. that includes the current speed and contact status.
—Response frame(ACK)
Classif|Hea [Station| Comman | Data Dat Stat T
ication| der | No. | dterm | Q'ty ata us
000003E8000003E8
ASCII |ACK| O[O |R|c|b|1]0 000800000000012C A | ETX
30303030303345383030303030334538
HEX | 06 13013052163162)31130 5343042303030303030303030424531 | 1 | 03

% Data : 8 digits are one data. (1 data : 32bit)

Current speed : 000003E8 (Dec1000)

Contact status : 000B0000 (Dec720896)
¥ Status : Servo sends ‘A(00001010)” data.

Can see that the current status is InSPD/InPOS and Servo :

Command speed : 000003E8 (Dec1000)

DC voltage : 0000012C (Dec300)

ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif

Heade

Station

Command

Statu

ication r No. term Error code S Tail
ASCII| NAK |0 |0 | R|c|b|O]|1]0]|2 A ETX
HEX 15 |30(30|52|63|62|30313032| 41 03
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6.4 Commands for Operation
6.4.1 Speed operation command

1) Speed operation mode(Speed, Accel/decel, Operation time setting)
[CJR/cJR/Cjr]

Operation speed, Accel/decel time is set and operated.

“Status” data of response frame exists only in the response frame of the command term

that starts with large + small + small letter.

@ Request frame(ENQ)

Classif| Hea | Statio| Comman Dir Operation |Accelera |Decelera |Operatio Tail | BCC
ication| der [n No.| dterm Speed [ion time |ion time | n time
ASCII [ENQ| 0| O g f [? EOT
43 [4A |52
HEX | 05 |30|30 63 lea |72 04

# Operating direction : Set the motor rotating direction.
[ 0: CCW direction , 1 : CW direction]
# Operation speed : Set the operation speed. [ Input unit : 9999.9 r/min ]

# Acceleration time : Set it with the time that takes to accelerate till the rated speed.

[ Input unit : 99.99 second ]

# Deceleration time : Set it with the time that takes to stop at rated speed.

[ Input unit : 99.99 second ]

# Operation time : Set the total operation time till stop after operation starts.

If it is set with 9999, it is unlimited operation.

@ Response frame(ACK)

Classif
ication

Head
er

Statio
n No.

term

Command

Statu

Tail | BCC

ASCII

ACK

C
c

J
j

ETX

HEX

06

30

30

43
63

4A
BA

52
72

03

@ Response frame(NAK)

Classif
ication

Head
er

Statio
n No.

term

Command

Error code

Statu

Tail

BCC

ASCII

NAK

0

0

C
c

J
j

R
r

ETX

HEX

15

30

30

43
63

4A
BA

52
72

03

[Input unit : 9999 second ]
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@ Example of Speed Operation Mode(CJR/cJR/Cjr)
— Direction=0 , Operation speed=1000.0 , Acceleration time=20.00 ,

Deceleration time=10.00 , Operation time=100

® CJR command ( Not including BCC)

— Request frame(ENQ)

Classi

ficatio
n

ASCII[ENQ|O|O|C|J|R| O |1(0[0|0|0|2|0[|0[0O|1|0|0|O|O[1|0|O|EOCT

3(3|3|3|3|3(3|3[3(3]3(3]3]3|3|3]|3
HEX | 05 |30(3043 |4A|52| 30 lolololol2lolololtlolololol1lolo 04

Hea |Statio| Comman Dir Operation |Accelera |Decelera |Operatio

der |n No.| dterm Speed |[:ion time |ion time | n time L]

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |C | J|R| ETX

Tail

HEX | 06 [30|30|43 |4A|52| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 | O |C|J|R|O|1|0|2]| ETX
HEX 15 |30|30|43 |4A|52|30 313032 | 03

Error code | Talil

® cJR command (Including BCC)

— Request frame(ENQ)

Classi
ficatio
n

ASCII[ENQ|O|O|c |J|R]| O |1/0(0|0|0|2{0]|0(0|1|0|0|0O|O|1|0O|O|EOCT|C|D

3|3(3[3|3(3[3|3|3|3|3|3|3|3|3|3|3
HEX | 05 |30(30(63 |4A|52| 30 lolololol2lolololtlolololol1lolo 04 34

% BCC indicates the lower 2 Byte of the total HEX value from header to tail.
¥ Total HEX value added is “4CD”. Therefore, BCC becomes “CD(43/44)”,

Hea |Statio| Comman Dir Operation [Accelera |[Decelera | Operatio

der |n No.| dterm Speed |[ion time |:ion time | n time Tail | BCC

~
~

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ACK| 0|0 |c|J|R|ETX| 6|8
HEX | 06 [30|30(63 [4A|52| 03 |36]38
% Total HEX value added is “168”. Therefore, BCC becomes “68(36/38)".

Tail | BCC
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— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
jcation r No. term

ASCII| NAK |0 | O |c|J|R|O|1T]0|2| ETX | 3|A

HEX 15 303063 [4A |52 |30 31 30 32 03 33|41
% Total HEX value added is “23A”. Therefore, BCC becomes “3A(33/41)”.

Error code Talil BCC

® Cjr command (Check the servo status) : In case of INSPD/InPOS, Servo—ON

— Request frame(ENQ)

Classi

ficatio
n

ASCIIENQ|O|O|C|j|r| O |1{0[0|0|0|2]{0[0[0|1|0|0|0O|O|1|0|O|EOCT

3|3(3]3|3(3(3|3|3[3|3|3|3|3|3|3|3
HEX | 05 |30({30(43 |6A|72| 30 lolololol2lolololtlolololol1lolo 04

Hea |Statio| Comman Dir Operation [Accelera [Decelera | Operatio

der I[n No.| dterm Speed |[:ion time |:ion time | n time Tail

— Response frame(ACK)

Classif| Hea |Station| Command |Statu
ication| der | No. term s

Tail

ASCII [ACK| O O | C | |r | A |ETX

HEX | 06 |30|30(43 |6A| 72| 41 03
¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is INSPD/INPOS and Servo : ON.

—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade [Station| Command £ d Statu Tail
ication r No. term eIFT0ils s cl
ASCII | NAK [ OO |C|j|r|O|l1]0]2] A |ETX
HEX 15 |130(301(43 [6A| 72|30 31 30 32| 41 03

Pl “"
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6.4.2 Position Operation command

1) Position operation mode(Speed, Speed, Accel/Decel time setting)
[CPR/cPR/Cpr]

This command term is only applied to the servo drive in which position coordinate

operation function is installed. And can set the position coordinates to operate, operation

speed and accel/decel time.

“Status” data of response frame exists only in the response frame of command term that

starts with large + small + small letter.

@ Request frame(ENQ)

Classif| Hea |Statio| Comman K Posgont Operatior| Acc. Dec. Tail | BCC
ication| der |n No.| dterm |M&f coorelna speed time time al
ASCII |[ENQ| 0 |0 8 E T EOT
43 15052
HEX | 05 |30(30 63 70|72 04

# Position mark : It sets the mark of position coordinate.
[ 0 : +coordinate , 1 : —coordinate ]

# Position coordinate : It is set with the position unit that was set at menu.

[ Input unit : 999999 ]
# Operation speed : It set the position operation speed.

[ Input unit : 9999.9 r/min ]

# Acceleration time : It is set with the time that takes to accelerate till the rated speed.

[ Input unit : 99.99 second ]
# Deceleration time : It is set with the time that takes to stop at rated speed.

[ Input unit : 99.99 second ]

@ Response frame(ACK)

Classif|Head| Statio |Command .
ication| er | n No. term Tail | BCC
asci | ack|o|o| S |7 R emx
cC|pb|T
43 50|52
HEX | 06 |30(30 63 170172 03

@ Response frame(NAK)

Classif|Head| Statio |Command .
ication| er | n No. term Error code | tail | BCC
ASCIl | NAK| O | O ClPIR ETX
clp|r
43 150|52
HEX 15 30|30 63 70|72 03
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@ Example of Position operation mode(CPR/cPR/Cpr)

— Direction=0 , Position coordinate=200 , Operation speed=1000.0 ,

Acceleration time=20.00 , Deceleration time=10.00

@® CPR command (Not including BCC)
— Request frame(ENQ)

i%'g:ﬁ Hea |Statio| Comman mark Position Operation | Acc. Dec.
on der [n No.| dterm coordinate speed time time

Tail

ASCIIIENQ|O O |C|P|R| O |0|0|0(2]|0|0|1({0]0]|0]|0|2|0[|0|0|1]|0O|0O

EOT

w

3(3|3|3 3(3|3
0/0(2]0]0[1]0[/0|0]|0]|2[0|0]|0]1]0]O

w
w
w
w
w
w
w
w
w
w

HEX | 05 |30(30[43|50(52| 30

o

w

04

— Response frame(ACK)

Classif| Hea |Station| Command

ication| der | No. term Tail

ASCII [ACK| 0 | O |C | P |R|ETX

HEX | 06 [30]30|43 |50|52]| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command

ication| r No. term Error code | Tall

ASCII| NAK | O | O |C|P|R|O|1T]0|2]| ETX

HEX 15 |30]30(43 |50|52|30313032| 03

@ cPR command (Including BCC)
— Request frame(ENQ)

Classif| Hea |Statio| Comman Position Operation | Acc. Dec.

ication| der [n No.| d term | M@ coordinate speed time time

Tail

BCC

ASCII |ENQ| O |O|c|P|R| O |0/0|0|2|0|0|1|0/0|0|0|2|0]|0]|0|1]0]0

EOT

3[3(3|3|3|3(3|3|3|3|3|3|3|3[3|3|3|3

HEX" | 05 130]30[63 150152) 30\ 151015/ 0(01]0]0[0]o|2]0lo]o1]0]0

w

04

w
wW

% BCC indicates the lower 2 Byte of total HEX value from header to tail.
% Total HEX value added is “534”. Therefore, BCCis “34(33/34)”.

— Response frame(ACK)

Classif| Hea |Station| Command

ication| der | No. term | Tail| BCC

ASCII |[ACK| 0 |0 |c |P|R|ETX| 6 |E

HEX | 06 |30|30(63 |50 |52| 03 36|45

¥ Total HEX value added is “16E”.  Therefore, BCC becomes “6E(36/45)”.
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—Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command

ication " No. — Error code Talil BCC

ASCII| NAK | 0[O |c |P|R|O|1]0|2| ETX | 4|0

HEX 15 [30]30(63 |50|52]30313032| 03 |34|30

¥ Total HEX value added is “240”.  Therefore, BCC becomes “40(34/30)”.

® Cpr command (Check servo status) : In case of InSPD/InPOS, Servo—-ON.
— Request frame(ENQ)

Classif| Hea |Statio| Comman mark Position Operation | Acc. Dec.

ication| der |n No.| d term coordinate speed time time L]

ASCII |[ENQ|O|O|C|P|r| O [0]|0|0]|2/0]|0|1]0]|0|0|0]|2|0|0[|0|1|0|O|O|EQCT

w

3/3]3[3[3[3[3[3]3
HEX | 05130180143170\721 30 15\1161210/0]1|0]0|0]0|2[0]olo|1]o]olo] ®*

w
w
wW
w
wW
w
w
wW
w
wW
wW

(@]

— Response frame(ACK)

Classif| Hea |Station| Command | Stat

ication| der | No. term us Tail

ASCII [ACK| O |0 [C|p | T | A |ETX

HEX | 06 [30|30(43|70|72| 41 | 03

¥ Status @ Servo sends ‘A(00001010)" data.
Can see that the current status is InNSPD/INPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command £ J Statu Tai
jcation r No. term fror code s al

ASCI| NAK |0 | O [C|p|r(Of1T 0|2 A |ETX
HEX 15 3030143 |70|72|30313032| 41 | 03
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6.4.3 Program operation command

“Status” data of response frame exists only in the response frame of command term
that starts with large + small + small letter.

1) Auto operation(Auto Run)[CTA/cTA/Ctal
It is a Auto operation command same as Auto Run function.

CTA is the structure that includes a frame check(BCC) and cTA is the structure that
includes a frame check(BCC).

Other command hereunder are also applied as per the large/small letter(C or ¢) of first

letter with the same way.

@ Request frame(ENQ)

Classif|Head| Statio | Comman :
ication| er |n No.| dterm Tail | BCC
ASCIlI [ENQ|O0 | O CITIA EOT
cltla
43 |54 |41
HEX | 05 [30(30 63174161 04
@ Response frame(ACK)
Classif|Head| Statio [Command :
ication| er | n No. term Tail | BCC
ASCII |ACK| 0|0 CIT A ETX
cl|t]a
43 |54 |41
HEX | 06 |30(30 63 74|61 03
@ Response frame(NAK)
Classif|Head| Statio |Command :
ication| er |nNo.| term Error code | Tail | BCC
ASCIl | NAK| 0 | O ClTIA ETX
cltl|a
43 |54 |41
HEX | 15 |30(30 63 74161 03
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4 Example of Auto operation(Auto Run)(CTA/cTA/Cta)

® CTA command (Not including BCC)

— Request frame(ENQ)

Classif
ication

Head
er

Statio
n No.

Comman
d term

Tail

ASCII

ENQ

0

0

C

T

A |EOT

HEX

05

30

30

43

54(41] 04

— Response frame(ACK)

Classif
ication

Hea
der

Station
No.

Command

term

Tail

ASCII

ACK

0

0

C

T

A | ETX

HEX

06

30

30

43

54

411 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade [Station| Command £ J Tail
ication| T No. term el eiorefs el
ASCII | NAK | O |O|C|T|AJO]1]0]|2] ETX
HEX 15 130(301(43 [54|41|30313032| 03

@ cTA command (Including BCC)

— Request frame(ENQ)

Classif
ication

Head
er

Statio
n No.

Comman
d term

Tail | BCC

ASCII

ENQ

0

0

c

T

A |EOT| 6 | 1

HEX

05

30

30

63

54141| 04 36|31

% BCC indicates the lower 2 Byte of the total HEX value from header to tail.

% Total HEX value added is “1617.

—Response frame(ACK)

Classif
ication

Hea
der

Station
No.

Command

term

Tail | BCC

ASCII

ACK

0

0

C

T

A |ETX| 6 | 1

HEX

06

30

30

63

54

41| 03 36|31

% Total HEX value added is “161”.

Therefore, BCC becomes “61(36/31)”.

Therefore, BCC becomes “61(36/31)”.
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— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
jcation r No. term

ASCII| NAK |0 | O | c | T|A|O|1]0|2| ETX | 3|3

HEX 15 |30|30(63 (5441|3031 30 32 03 33|33
% Total HEX value added is “233”.  Therefore, BCC becomes “33(33/33)".

Error code Talil BCC

® Cta command (Check servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif|Head| Statio | Comman
ication| er |n No.| dterm

ASCII [ENQ| O |O|C |t |a]|EOT
HEX | 05 |30(30}43|74|61| 04

Talil

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII|ACK| 0|0 |C|t]a| A |ETX

Tail | BCC

HEX | 06 |30|30(43 |74|61| 41 03
¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is INSPD/InNPOS and Servo : ON .

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK | O[O |C |t |a|0O|1]02| A |ETX
HEX 15 |30|30(43 7461|3031 3032| 41 03

Error code |Status| Tail

6-48 hgeiat



Chapter 6. Communication Protocol

6.4.4 Operation command [CST/CSM/CSH/COR/CGR]
1) Operation pause[CST/cST/Cst]
It resets the current step information and operation information after pausing it with a

pause command during servo operation.

@ Request frame(ENQ)

Classif|Head| Statio | Comman |Jecelera Tail | BCO
ication| er |nNo.| dterm |ion time al
ASCIlI [ENQ|O0 | O Cls|T EOT
cls|t
43 |53 |54
HEX | 05 |30|30 63 73|74 04

# Deceleration time : It is set with the time that takes to stop at rated speed.

[ Input unit : 99.99 second ]

@ Response frame(ACK)

Classif|Head| Statio |Command [Statu
ication| er |n No. term s

ASCII |ACK| 0|0 Cls)T ETX
cls|t

43 |53|54
HEX | 06 |30|30 63 73|74 03

Tail | BCC

@ Response frame(NAK)

Classif|Head| Statio |Command Stat

ication| er |n No. term Error code us Tail | BCC

ASCIl | NAK| O | O ClS|T ETX
cls|t

43 |53|54
HEX | 15 30|30 63 (73|74 03
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@ Example of Operation Pause(CST/cST/Cst)

— Deceleration time :10.00

® CST command (Not including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman | Deceleration

ication| er |n No.| dterm time Tail

ASCII [ENQ[O|O|C|S|T|1]0|0]O0]|EOT
HEX | 05 |30(30(43|53|54|31|30|30|30| 04

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |C | S| T| ETX

Talil

HEX | 06 [30(30|43 |53|54| 03

— Response frame(NAK) : In case of it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 |0 |C|S|T|0|1]0|2]| ETX
HEX 15 |30|30|43 |53|54|30313032| 03

Error code | Talil

®@ ¢ST command (Including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman | Deceleration

ication| er |nNo.| dterm - Tail | BCC

ASCII |[ENQ|O |0 |c |S|T|1]|0|0 |0 |EQT|3 |4
HEX | 05 [30(30(63|53(54|31|30|30|30| 04 [33|34
% BCC indicates the lower 2 Byte of total HEX value from header to tail.

¥ Total HEX value added is “234".  Therefore, BCC becomes “34(33/34)".

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |c | S| T|ETX| 7|3

Tail | BCC

HEX | 06 [30(30(63 |53|54| 03 |37|33
¥ Total HEX value added is “173”.  Therefore, BCC becomes “73(37/33)”.
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— Response frame(NAK) : In case of it is not a designated command term(0102)

Classif|Heade|Station| Command :

oo E No. e Error code Talil BCC
ASCII| NAK | 0|0 |c |S|T|O|1(0]|2]| ETX | 4|5
HEX 15 |30(30(63|53|54|30313032| 03 |34|35

% Total HEX value added is “245”.

Therefore, BCC becomes “45(34/35)”.

® Cst command (Check servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif|Head| Statio | Comman | Deceleration Tai
ication| er |nNo.| dterm time al
ASCII |[ENQ|O|O|C|s|t|1|0|0]|O0]|EOCT
HEX | 05 |30|30(43|73|74|31|30(30|30| 04
— Response frame(ACK)

Classif| Hea |Station| Command Stat Tail

ication| der | No. term e e

ASCII [ACK| 0|0 |C|s |t A ETX

HEX | 06 |30(30(43 |73|74| 41 03

¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is INSPD/INPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command .
- - No. e Error code |Status| Tail
ASCII| NAK |0 |0 |C|s|t]O]|]1]0]2 A ETX
HEX 15 |30(301(43|73|74|30313032| 41 03
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2) Emergency stop[CSM/cSM/Csm]
It is the command to stop it with max. deceleration ability at emergency during servo

operation. After stopped, it is to be emergency alarm and Servo-OFF.

@ Request frame(ENQ)

Classif|Head| Statio | Comman .
ication| er |nNo.| dterm | 'ail|BCC
asci [enal oo | ¢S Mleor
Cls|m
43 15314D
HEX | 05 13013055 173]6D]

@ Response frame(ACK)

Classif|Head| Statio |Command| Stat i
ication| er |nNo.| term | us | '@l |BCC
ascil [ack|o|o| 9] M ETX
cls|m
43 |53 4D
HEX | 06 |30|30| (1 |2 [o0 03

@ Response frame(NAK)

Classif|Head| Statio |Command Statu .
ication| er [nNo.| term Error code |~ Tail | BCC
ASCII | NAK| 0| O ClS|M ETX
cls|m
43 15314D
HEX | 15 |30|30 63 173160 03

6-52 hdeoes



Chapter 6. Communication Protocol

@ Example of Emergency stop(CSM/cSM/Csm)

® CSM command (Not including BCC)

— Request frame(ENQ)

Classif|Head| Statio | Comman Tail

ication| er |n No.| dterm 2l

ASCII [ENQ|O | O |C|S |M|EOT
HEX | 05 [30(30(43 [53|4D| 04

— Response frame(ACK)

Classif| Hea |Station| Command Tail
ication| der | No. term el
ASCII [ACK| 0|0 |C|S|M|ETX
HEX | 06 |30|30(43 |53|4D| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif

Heade

Station

Command

ication| r No. term Error code | Tall
ASCII | NAK | O[O |C|S|M|O]|1]0|2] ETX
HEX 15 |30(301(43 |53|4D| 30 31 30 32 03

®@ ¢SM command (Including BCC)

— Request frame(ENQ)

Classif|Head| Statio | Comman :

ication| er |n No.| dterm Tail | BCC
ASCII [ENQ|O|O|c |S|M|EOT| 6 | C
HEX | 05 |30|30|63|53|4D| 04 |36143

3 BCC indicates the lower 2 Byte of total HEX value from header to tail.

¥ Total HEX value added is “16C”.

— Response frame(ACK)

Classif
ication

Hea
der

Station

No.

Command

term

Classi
Tail | ficatio
n

ASCII

ACK

0

0

C

S

M

ETX| 6| C

HEX

06

30

30

63

53

4D

03 |36|43

% Total HEX value added is “16C”.

Therefore, BCC becomes “6C(36/43)”.

Therefore, BCC becomes “6C(36/43)”.
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— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
jcation r No. term

ASCII| NAK |0 |0 |c |S|M|O|1|0|2]| ETX |3 ]|E

HEX 15 |30|30(63 [53(4D| 30 31 30 32 03 33|45
% Total HEX value added is “23E”. Therefore, BCC becomes “3E(33/45)”.

Error code Talil BCC

® Csm command (Check servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif|Head| Statio | Comman

ication| er |n No.| dterm Tail

ASCII [ENQ |0 |0 |C|s |m|EOT
HEX | 05 |30({30}43|73|6D| 04

— Response frame(ACK)

Classif| Hea |Station| Command | Stat

ication| der | No. term us Tail

ASCII [ACK| 0 |0 |C|s |m| A |ETX

HEX | 06 |30(30(43 |73|6D| 41 | 03
¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is InSPD/INPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command £ J Stat Tai
ication| r No. term frorcoage | o | '@l

ASCII| NAK |0 |0 |C|s | m|O|1|0|2| A |ETX
HEX 15 |30]30(43 |73|6D|30313032| 41 | 03
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3) Operation Stop[CSH/cSH/Csh]
It keep remembers the current step information and operation information after stopped
by stop command during servo operation and it operates continuously when the operation

start command is input.

@ Request frame(ENQ)

Classif|Head| Statio | Comman |Jecelera Tail | BCO
ication| er |nNo.| dterm |ion time al
ASCIlI [ENQ|O0 | O ClS|H EOT
c|s|h
43 (53|48
HEX | 05 |30|30 63 7368 04

# Deceleration time : It is set with the time takes to stop at rated speed.

[ Input unit : 99.99 second 1]

@ Response frame(ACK)

Classif|Head| Statio |Command [Statu
ication| er |n No. term s

ASCII [ACK| 0|0 ClS|H ETX
c|s|h

43 |53 |48
HEX | 06 |30|30 63 73|68 03

Tail | BCC

@ Response frame(NAK)

Classif|Head| Statio |Command Stat

ication| er |n No. term Error code us Tail | BCC

ASCIl | NAK| O | O C|S|H ETX
c|s|h

43 |53|48
HEX | 15 30|30 63 73|68 03
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@ Example of Operation Stop(CSH/cSH/Csh)

— Deceleration time :10.00

® CSH command (Not including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman | Deceleration

ication| er |n No.| dterm time Tail

ASCII [ENQ[O|O|C|S|H|1]0|0]O0]|EOT
HEX | 05 |30(30}43|53|48|31|30|30|30| 04

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ACK| 0 |0 | C | S |HJETX

Tail

HEX | 06 [30]30|43 |53|48| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 |0 |C|S|H]|O0|1T]0|2]| ETX
HEX 15 |30]30(43 |53|48(30313032| 03

Error code | Talil

® ¢SH command (Including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman | Deceleration

ication| er |nNo.| dterm . Tail | BCC

ASCII [ENQ|[ O |O|c|S|H|1]O0|0]|O0O|EOT| 2|8
HEX | 05 [30|30(63|53(48|31|30|30|30| 04 [32|38

3 BCC indicates the lower 2 Byte of total HEX value from header to tail.
¥ Total HEX value added is “228”. Therefore, BCC becomes “28(32/38)".

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |c | S| H|ETX|6 |7

Tail | BCC

HEX | 06 |30|30|63 [53|48| 03 |36|37
¥ Total HEX value added is “167”. Therefore, BCC becomes “67(36/37)".
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— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command :

oo E No. e Error code Talil BCC
ASCII| NAK | 0| O |c |S|H|O|1T[O0]|2]| ETX | 3|9
HEX 15 |30|30(63 (53|48[30313032| 03 |33|39

¥ Total HEX value added is “239”.

Therefore, BCC becomes “39(33/39)”.

® Csh command (Check servo status) : In case of InSPD/InPOS, Servo-ON

— Request frame(ENQ)

Classif
ication

Head
er

n No.

Statio

Comman

d term

Deceleration
time

Tail

ASCII

ENQ

010

C

s | h

110]01]0

EOT

HEX

05

30|30

43

73|68

31{30|30|30

04

— Response frame(ACK)

Classif
ication

Hea
der

Station

No.

Command | Stat

term

Tail
us

ASCII

ACK

00

C

s | h

A | ETX

HEX

06

30130

43

73

68| 41 | 03

¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is InNSPD/INPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command £ J Statu Tail
ication| r No. term JIORCOCER e el
ASCII| NAK |0 |0 [C|s|h|O]1T|0|2| A |ETX
HEX 15 |30(301(43|73|68|30313032| 41 | 03
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4) Origin Operation[COR/cOR/Cor]
It executes the origin operation of mechanical system.

“Status” data of response frame exists only in the response frame of command term that
starts with large + small + small letter.

@ Request frame(ENQ)

Classif|Head| Statio | Comman .
ication| er [n No.| dterm Tail | BCC

ASCII |[ENQ| 0 | 0 CloIR EOT
clo]|r
43 |4F |52
HEX | 05 |30(30 63 |6F|72 04

@ Response frame(ACK)

Classif|Head| Statio [Command [Statu| _ .
ication| er |nNo.| term s | rail|BcC
e |ack|o|o|C|9R ETX
clo|r
43 |4F |52
ASCIl | 06 |30(30 63 |laE| 72 03

@ Response frame(NAK)

Classif|Head| Statio [Command Stat| _ .
ication| er |nNo.| term Error code |- | Tail | BCC
we [Nak|olo |29 £TX
clo|r
43 |4F |52
ASCIl | 15 30|30 63 |6E| 72 03
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@ Example of Origin operation(COR/cOR/Cor)

® COR command (Not including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman

ication| er |n No.| dterm Tail

ASCII [ENQ |0 |0 |[C|O|R|EOT
HEX | 05 |30(30}43 |4F|52| 04

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ACK| 0 |0 |C|O|R|ETX

Tail

HEX | 06 [30|30|43 |4F|52]| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK |0 |0 |C|O|R|O|1]0|2]| ETX
HEX 15 |30|30|43 |4F|52|30 313032 03

Error code | Talil

@ cOR command (Including BCC)
— Request frame(ENQ)

Classif|Head| Statio | Comman

ication| er |nNo.| dterm | 1al| BCC

ASCII [ENQ|O0|O0|c|O|R|EOT| 6 |D
HEX | 05 [30|30(63 |4F(52| 04 |36 |44

% BCC indicates the lower 2 Byte of total HEX value from header to tail.
¥ Total HEX value added is “16D”. Therefore, BCC becomes “6D(36/44)”.

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |c |O|R|ETX|6|D

Tail | BCC

HEX | 06 |30|30(63 |4F|52| 03 |36|44
¥ Total HEX value added is “16D”.  Therefore, BCC becomes “6D(36/44)”.

(M) metronixg-59



APD-VS[Standard Type] Manual

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
jcation r No. term

ASCII| NAK |0 |0 | c |O|R|O|1 (02| ETX |3]|F

Error code Talil BCC

HEX 15 303063 [4F |52 |30 31 30 32 03 |33|46
% Total HEX value added is “23F”.  Therefore, BCC becomes “3F(33/46)”.

® Cor command (Check servo status) : In case of InSPD/InPOS, Servo—ON
— Request frame(ENQ)

Classif|Head| Statio | Comman

ication| er |n No.| dterm Tail

ASCII [ENQ |0 |O|C|o | |EOT
HEX | 05 |30(30}43 |6F|72| 04

— Response frame(ACK)

Classif| Hea |Station| Command | Stat

ication| der | No. term us Tail

ASCII [ACK| 0O |0 [C|o |1 | A |ETX

HEX | 06 |30(30(43 [6F|72| 41 | 03
¥ Status : Servo sends ‘A(00001010)" data.
Can see that the current status is InSPD/INPOS and Servo : ON.

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command £ J Stat Tai
ication| r No. term frorcode | o '@

ASCII| NAK |0 [0 |Clo|r|O|1]0|2| A |ETX

HEX 15 130|30|43 |6F|72|30313032| 41 | 03
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5) Gain Tuning Operation(Setting Speed, Distance & Tuning) [CGR/cGR/Car]
“Status” data of response frame exists only in the response frame of command term

that starts with large + small + small letter.

@ Request frame(ENQ)

Classi - ) .
22> | Hea |Statio| Comman | Operation |Operatior [rang .
f|0ﬁt|o i [T Ty — speodl |leistance e Tail | BCC
ASCII |[ENQ| 0 | O C|G|R EOT
clalr
43 |47 (52
HEX | 05 (30|30 6367172 04

# Operation speed : Sets the Position operation speed. [Input unit : 9999 r/min ]
# Operation distance : Sets the Position operation distance [Input unit : 999]
# Tuning range : Sets the tuning range. [Input unit: 0 ~ 5]

=> 0’ is termination.

@ Response frame(ACK)

Classif|Head| Statio |[Command |Sta

ication| er |nNo.| term |ts| @] BCC

ASCII |ACK| 0 | O ClG|R ETX
clag|r

43 |47 |52
HEX | 06 |30|30 63 167172 03

@ Response frame(NAK)

Classif|Head| Statio |Command Stat

ication| er |nNo.| term Error code |- | Tail| BCC

ASCII |[NAK| 0 | O Cle|R ETX
clag|r

43 47|52
HEX | 15 30|30 63 167172 03
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@ Example of Gain Tuning Operation(CGR/cGR/Car)
— Operation speed=1000 , Distance=10 , Tuning range=2

® CGR command (Not including BCC)
— Request frame(ENQ)

%éilst% Hea|Statio] Comman | ~ Operation | Operation |rang | . .
N der |n No.| dterm speed distance e

ASCII [ENQ|O|O0|C|G|R|1]O0O|0O0|0O0 |0 |1 |O 2 |EOT
HEX | 05 |30|30(43 |47(52|31(30|30|30|30|31|30| 32 | 04

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII [ACK| 0|0 |C |G |R|ETX

Tail

HEX | 06 [30|30|43 |47|52| 03

— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade [Station| Command
ication r No. term

ASCII| NAK |0 | O |C|G|R|O|1]0|2]| ETX
HEX 15 130(30(43 |47|52|30313032| 03

Error code Tail

@ ¢GR command (Including BCC)
— Request frame(ENQ)

Classi q ; g b
ficatio gea St,a\lno Comman Operation Operatlon ang Tail | BCC
N er [n No.| dterm speed distance | e

ASCII [ENQ|O|O0|C|G|R|1]0|0|0|0 |1 |O | 2 |EOT|E |9
HEX | 05 |30|30(63 |47(52{31|30|30(30|30|31|30| 32| 04 |45|39
% BCC indicates the lower 2 Byte of the total HEX value from header to tail.

¥ Total HEX value added is “2E9”. Therefore, BCC becomes “E9(45/39)".

— Response frame(ACK)

Classif| Hea |Station| Command
ication| der | No. term

ASCII |[ACK| 0 |0 |c |G| R |ETX| 6|5

Tail | BCC

HEX | 06 |30(30(63 [47|52| 03 |36|35
¥ Total HEX value added is “165”. Therefore, BCC becomes “65(36/35)”.
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— Response frame(NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command
ication r No. term

ASCII| NAK | 0[O |c |G |R|O|1]0|2| ETX | 3|7

HEX 15 303063 (47|52 |30 31 30 32 03 |33|37
¥ Total HEX value added is “237”.  Therefore, BCC becomes “37(33/37)”.

Error code Talil BCC

® Cgr command (Check servo status) : In case of InSPD/InPOS, Servo—-ON

— Request frame(ENQ)

%ézst% Hea |Statio| Comman | Operation |Operatior |-ang

0 der [n No.| dterm speed | distance | e

ASCII[ENQ| 0|0 |C|g|r|1|0]|0]|0]|0 |1 |0 | 2 |EOT

3|3({3|3|3|3|3
HEX | 05 303043677210000 110 32 | 04

Tail

— Response frame(ACK)

Classif| Hea [Station| Command | Stat

ication| der | No. term us Tail

ASCII [ACK| 0|0 |C|g || A |ETX

HEX | 06 [30(30(43 |67 |72 41 03
¥ Status @ Sends ‘A(00001010)" data.
Can see that the current status is InSPD/INPOS and Servo : ON.

— Response frame (NAK) : In case that it is not a designated command term(0102)

Classif|Heade|Station| Command Statu

ication r No. term Error code s Tail

ASCII | NAK | 0| O |C|g|r O[T 012 A |ETX
HEX 15 |30|30(43 |67|72]30313032| 41 | 03
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7.1 Servo Motor
7.1.1 Features

Servo Motor Model (APM-0O0O0) SAR3A SAR5A SAOTA SBO1A SBO2A SB04A
Applicable drive (APD-0000O) VSR5 VS01 VS02 VS04
Rated Output [kw] 0.03 0.05 0.1 0.1 0.2 0.4
[N-m] 0.095 0.159 0.318 0.318 0.637 1.274
Rated Torque
[kaf-cm] 0.97 1.62 3.25 3.25 6.50 13.0
Maximum Instantaneous [N-m] 0.286 0.477 0.955 0.955 1.912 3.822
Torque [kaf-cm] 2.92 4.87 9.74 9.74 19.5 39.0
Rated rpm [r/min] 3,000
Maximum rom [r/min] 5,000
nert [kg-m?x10™*1 | 0.011 0.021 0.045 0.114 0.182 0.321
nertia
[gf-cm-s?] 0.0112 0.0214 0.0459 0.116 0.186 0.327
Allowable load inertia ratio 30 times of motor inertia 20 times of motor inertia
Rated power rate [kW/s] 5.57 10.52 23.80 8.92 22.26 50.65
Speed/Position Standard Incremental 2,048[P/R] Incremental 3,000[P/R]
Detector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP55(Excluding the shaft-through section and connectors)
Rated time Continuous
Specification Ambient temp 0~+40[°C]
& Features Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust
E/V Elevation/Vibration 49[m/s?](5G)
Weight [kal 0.3 0.4 0.52 0.84 1.11 1.63
¢ Speed—-Torgue characteristics ¢
APM-SAR3A APM-SAR5A APM-SAO1A
ey — | 1.0 ﬁ
2.8 0.4 0.8
TOFQLJ62 ! Peak operating range TOFQUGO 3 Reak operating range Torque Peak ¢perat|ng range
(N-m) 1.4 (N'm) 0.2 (Nm) 0.4
T —
M —
0.07 Contiquous pperafing range 0.1 Continuous pperating range 0'2C ontinlious gperating range
07000 2000 3000 4000 5000 0 ™7000 2000 3000 4000 5000 0 7000 2000 3000 4000 5000
rom(r/min) rom(r/min) rom(r/min)
APM-SBO1A APM-SB02A APM-SBO04A
1.0 2.0 4.0
1.6 3.2 N
Torque . Torque . Torque
06 Peak operating range 10 Peak operating range 54 Peak operatlng range
(N-m) 04 (N-m)ol8 (N-m) 16
0.2 - - 0.4 F— - 0.8om -
ontinuous pperating rapge Continuous pperafing range ‘“Lontinlious gperating range
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

rom(r/min)

rom(r/min)

rom(r/min)
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B Product Features
Servo Motor Model (APM-0OOO0) SC04A SCO6A SCO08A SC10A SC03D SC05D
Applicable drive (APD-0000O) VS04 VS05 VS10 VS04
Rated Output [kw] 0.4 0.6 0.8 1.0 0.8 0.45
[N-m] 1.27 1.91 2.55 3.19 1.43 2.15
Rated Torque
[kgf-cm] 13.0 19.5 26.0 32.5 14.6 21.9
Torque [kaf-cm] 39.0 54.5 70.2 97.5 43.8 65.7
Rated rpm [r/min] 3,000 2,000
Maximum rpm [r/min] 5,000 3,000
nert [kg-m?x107™*] | 0.674 1.092 1.509 1.927 0.674 1.092
nertia
[f-cm-sz] 0.687 1.114 1.539 1.966 0.687 1.114
Allowable load inertia ratio 15 times of motor inertia 15 times of motor inertia
Rated power rate [kW/s] 24.07 33.45 43.02 52.65 30.36 4219
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP65(Excluding the shaft-through section and connectors)
Rated time Continuous
Specification Ambient '[emD O~+40[°C]
& Features Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust
E/NV Elevation/Vibration 49[m/s®](5G)
Weight [kal 1.85 2.49 3.15 3.80 1.85 2.49
¢ Speed—-Torque characteristics ¢
APM=SCO4A APM-SCO6A APM-SCO8A
6.0 [ ———r 7.5
3.2 4.8 \ 6.0 \
Torque2 4 Pegk opgratind rang TOFQUGS Aeak operating ran e\ Torque Pgak ogerating rangde
(N'm) 1.6 | (N'm) 2.4 (Nm) 3.0
|
0.8Fontirluous pperating range I 1.2 Continuous pperafing range 1.5 Continuous operating range
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
rom(r/min) rom (r/min) rom(r/min)
APM-SC10A APM-SCO03D APM-SCO05D
100 5.0 7.0
8.0 4.0 “ 5.6
Torque Torque Torque
6.0 Peak opgrating rang 3.0 Peakloperatinglrange 4.2 Peak operating fange
Nm) (Nm)5 o (N-m), o
2.0 - - 1.0 - " 1.4 - -
ontinuous pperating rapge Continuoug operating range Continuolis operating range
0 1000 2000 3000 4000 5000 0 1000 2000 3000 0 1000 2000 3000
rom(r/min) rom(r/min) rom(r/min)
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B Product Features

Servo Motor Model (APM-0OOO0) SC06D SCO07D SEO09A SE15A SE22A SE30A
Applicable drive (APD—-0OOO0) VS05 VS10 VS15 VS20 VS35
Rated Output [kw] 0.55 0.65 0.9 1.5 2.2 3.0
[N-m] 2.63 3.09 2.86 4.77 7.0 9.55
Rated Torque
[kaf-cm] 26.8 31.6 29.2 48.7 71.4 97.4
Maximum [N-m] 7.88 9.29 8.59 14.32 21.01 28.65
Instantaneous
Tpraue [kaf-cm] 80.4 94.8 87.7 146.1 214.3 292.2
Rated rpm [r/min] 2,000 3,000
Maximum rom [r/min] 3,000 5,000
nert [kg-m?x107*1 | 1.509 1.927 6.659 | 11.999 | 17.339 | 22.679
nertia
[gf-cm-s?] 1.539 1.966 6.792 12.238 17.685 23.132
Allowable load inertia ratio 15 times of motor inertia 10 times of motor inertia
Rated power rate [kW/s] 43.68 47.90 12.31 18.98 28.25 40.17
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
decector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP65(Excluding the shaft-through section and connectors)
Rated time Continuous
Specification & Ambient temp 0~+40[°C]
Features Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V 49[m/s?1(5G)
Weight [kol 3.15 3.80 5.6 7.2 8.7 10.2
¢ Speed-Torgue characteristics ¢
APM-SCO06D APM-SCO07D APM-SEOQSA
8.5 ~ 10.0 10.0
6.8 8.0 \J 8.0 N
Torque5 1 Peak pperating frange Torque Peak operating range Torque beak dperating ramg
(N'm) 3.4 (N-m) 4.0 (N-m) 4.0
1.7 | Continuous operating range 2.0 [Continuopss operatipg range 2.0 'Corftinuogs opefrating|rang
0 0 0 =000 2000 3000 4000 5000
1000 2000 3000 1000 2000 3000
rom(r/min) rom(r/min) rom(r/min)
APM-SE15A APM-SE22A APM-SE30A
150 25.0 30.0
12.0 20.0 Q_ 240 Peak dperating ra
Torqueg o Peak operatirjg range Torque Peak joperafing ran Torque
I 15.0 18.0 I
(N-m) 6.0 (Nm) 100 (N-m) 19.0
30 mmm4l 50 M—mﬂdl 60 R — M‘
| 0

1000 2000 3000 4000 5000
rom(r/min)

1000 2000 3000 4000 5000
rom(r/min)

1000 2000 3000 4000 50
rom(r/min)

o

0
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B Product Features

Servo Motor Model (APM-00000) SE06D SE11D SE16D SE22D SEO3M SEO06M
Applicable drive (APD-0000O) VS05 VS10 VS15 VS20 VS04 VS05
Rated Output [kw] 0.6 1.1 1.6 2.2 0.8 0.6
[N-m] 2.86 5.25 7.63 10.5 2.86 5.72
Rated Torgue
[kgf-cm] 29.2 53.6 77.9 1071 29.2 58.4
Maximum [N-m] 8.59 15.75 | 22.92 | 31.51 8.59 17.18
Instantaneous
Torque [kaf-cm] 87.7 160.7 233.8 321.4 87.7 175.3
Rated rpm [r/min] 2,000 1,000
Maximum rpm [r/min] 3,000 2,000
Inertia [kg-m?x107#] | 6.659 | 11.999 | 17.339 | 22.679 | 6.659 11.999
[of-cm-s?] 6.792 12.238 17.685 23.132 6.792 12.238
Al.lowa.ble Igad 10 times of motor inertia 10 times of motor inertia
inertia ratio
Rated power rate [kW/s] 12.31 22.97 33.63 48.61 12.31 27.34
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP65(Excluding the shaft-through section and connectors)
Rated time Continuous
Specification Ambient temp 0~+40[°C]
& Features
Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V 49[m/s*1(5G)
Weight kgl 5.6 7.2 8.7 10.2 5.6 7.2
¢ Speed—-Torgue characteristics ¢
APM-SEO6D APM-SE11D APM-SE16D
10.0 17.5 25.0
8.0 N 14.0 \ 20.0 NG
Torque6 Torque10 5 Peak pperating rangA Torque
‘ ) 15.0
Peak pperating range )
(N-m) 4.0 (N-m) 7.0 \I (Nm) 100 Peak operating range
2.0 3.5 ‘i 5.0
0 "contnyges oPeTER08 rAng8000 0 "Contnyges opeTEB0E TaNG8000 0 —ConTgees oPeEwgw TANEs0
rom(r/min) rom(r/min)
rom(r/min)
APM-SE22D APM-SEO3M APM-SEO6M
350 10.0 J 17.5
28.0 14.0
Torque Peak pperating range Torque Pepk operting range Torque Pefak opefating rgnge
21.0 6.0 10.5
(N-m)14.0 (N-m) 40 (N-m) 70
7.0 Continuous operating range 0 Continuous operating range 3.5 Contijuous operating rangg
0 0
1000 2000 3000 500 1000 1500 2000 500 1000 1500 2000
rom(r/min) rpm(r/min rom(r/min)
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B Product Features

Servo Motor Model (APM-0O0000) | SEO9M SE12M SF30A SF50A SF22D SF35D
Applicable drive (APD-0000O) VS10 VS15 VS35 VS50 VS20 VS35
Rated Output [kw] 0.9 1.2 3.0 5.0 2.2 3.5

[N-m] 8.59 11.46 9.55 15.91 10.5 16.7
Rated Torgue
[kgf-cm] 87.7 116.9 97.4 162.3 1071 170.4
Maximum [N-m] 05.77 | 3422 | 2864 | 47.74 31.5 50.12
Instantaneous
Torque [kaf-cm] 262.9 349.1 292.2 487.0 321.3 511.3
Rated speed [r/min] 1,000 3,000 2,000
Maximum speed [r/min] 2,000 5,000 3,000
I [k-m2x10_4] 17.339 22.679 30.74 52.13 30.74 52.13
nertia
[f-cm-sz] 17.685 23.132 31.35 53.16 31.35 53.16

Allowable load i - ) - . —
R ) . 10 times of motor inertia 5 times of motor inertia 5 times of motor inertia
inertia ratio

Rated power rate [kW/s] 42.56 57.85 29.66 48.56 35.88 53.56

Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]

detector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP65(Excluding the shaft-through section and connectors)
Rated time Continuous
Speo|f|cat|on Amb|ent temD O~+40[°C]

& Features Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/NV 49[m/s”1(5G)
Weight [kal 8.7 10.2 12.4 17.7 12.4 17.7
¢ Speed—-Torgue characteristics ¢
APM-SEO9M APM-SE12M APM-SF30A
30.0 35.0 30.0
24.0 28.0 24.0
Torque 18.0 Peal operatjng range Torquem'O Torque18.0
(Nm) 12.0 { (N-m) 14.0 Pealf operating range (Nm) 120 Peak ogerating range
| | | e
6.0 Continjous opgrating frange I 7.0 Bontindous opgrating fange 6.0
0 Continuous operating range
500 1000 1500 2000 500 1000 1500 2000 1000 2000 3000 4000 5000
rom(r/min) rom(r/min) rom(r/min
APM-SF50A APM-SF22D APM-SF35D
500 35.0 52.5
Ny
Torque40‘ N Tor ue28'0 \‘ Torque42'0 \
30.0 Peak opdrating| rang a 0 Peak dperating range 315 Peak gperating fange
(Nm) 59, (Nm) 140 (Nm) 51 9
10.0 7.0 10.5
0 Continuous|operating range 0 Continuouis operating range 0 Continuoys operating range
1000 2000 i 3000 4000 5000 1000 i 2000 3000 1000 i 2000 3000
-6 ™ n{%”iﬂ‘@i‘i?x rom(r/min) rpm(r/min)
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B Product Features

Servo Motor model (APM-00000) SF55D SF75D SF12M SF20M SF30M SF44M
Applicable drive (APD-0000O) VS50 VS75 VS15 VS20 VS35 VS50
Rated Output [kw] 5.5 7.5 1.2 2.0 3.0 4.4
[N-m] 26.25 35.81 11.46 19.09 28.64 42.02
Rated Torgue
[kgf-cm] 267.8 365.41 116.9 194.8 292.2 428.7
Maximum [N-m] 78.76 | 89.53 | 34.38 | 57.29 | 8594 | 126.05
Instantaneous
Torque [kaf-cm] 803.4 913.53 350.7 584.4 876.6 1286.2
Rated rpm [r/min] 2,000 1,000
Maximum rpm [r/min] 3,000 2,500 2,000
Inerti [kg-m®x1074] 83.60 121.35 30.74 52.13 83.60 121.35
nertia
[of-cm-s?] 85.24 123.74 31.35 53.16 85.24 123.74
Allowable load inertia ratio 5 times of motor inertia 5 times of motor inertia
Rated power rate [kW/s] 82.56 105.75 42.70 69.96 98.16 145.55
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Structure Totally enclosed-Non ventilated IP65(Excluding the shaft-through section and connectors)
Rated time Continuous
Speo|f|cat|on Amb|ent temp O~+40[°C]
& Features Atmosphere 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V 49[m/s?1(5G)
Weight [kgl 26.3 35.6 12.4 17.7 26.3 35.6
¢ Speed—-Torgue characteristics ¢
APM-SF55D APM-SF75D APM-SF12M
80.0 100 35.0
64.0 \ 80 28.0
Torque Peak pperating fange Torque Peak|operating ra% Toraue Peak operdting rarjge
48.0 60 21.0
(N-m) 32.0 (N'm) 40 1 (Nm)14.0
—

16.0 Continuous operating range 20 [Continuo(is operatifg range I 7.0 [Continfious o erating|range
1000 2000 3000 1000 2000 2500 500 1000 1500 2000
rom(r/min) rpm(r/min) rom(r/min)

APM-SF20M APM-SF30M APM-SF44M
800 90.0 125.0
48.0 72.0 100.0
TorqueSGIO Pedk operdtina ragae Torque 54.0 Pdak opelating rgnge Torque 75.0 Pgak opefating ringe\
(Nm) oy Nm) 565 (Nm) 509
12.0 Contifuous operating rangel 18.0 Continjuous ofperating range 25.0 Continfous operating|range
500 1000 1500 2000 0 500 1000 1500 2000 500 1000 1500 2000
rom(r/min) rom(r/min) rom(r/min)

(W) metronix /—
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B Product Features

Servo Motor Model (APM-00000) | SEO0SG | SE09G | SE13G | SE17G | SF20G | SF30G | SF44G | SF60G
Applicable drive (APD-0000O) VS05 VS10 VS15 VS20 VS35 VS50 VS75
Rated Output [kw] 0.45 0.85 1.3 1.7 1.8 2.9 4.4 6.0
[N-m] 2.86 5.41 8.27 10.82 11.45 18.46 28.0 38.2
Rated Torque
[kaf-cm] 29.22 55.19 84.41 110.38 1 116.88 | 188.3 285.7 389.8
Maximum [N-m] 8.59 | 16.23 | 24.82 | 32.46 | 34.37 | 55.38 | 84.03 | 95.5
Instantaneous
Torque [kaf-cm] 87.66 | 165.57 | 253.23 | 331.14 | 350.6 | 564.9 | 857.1 974.9
Rated rpm [r/min] 1,500
Maximum rpm [r/min] 3,000 2,500
| [kg-m?x107*] | 6.659 | 11.999 | 17.339 | 22.679 | 30.74 | 52.13 | 83.60 | 121.35
nertia
[gf-cm-sz] 6.792 | 12.238 | 17.685 | 23.132 | 31.35 53.16 85.24 123.74
Allowable load inertia ratio 10 times of motor inertia 5 times of motor inertia
Rated power rate [kW/s] 12.28 24.39 39.54 51.61 42.70 65.36 93.84 120.32
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Totally enclosed - Non ventilated IP65(Excluding the shaft—through
Structure .
section and connectors)
Rated time Continuous
Specification Ambient temp. 0~+40[°C]
& Features
Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V Elevation/Vibration 49[m/s?](5G)
Weight [kal 5.6 7.2 8.7 10.2 12.4 17.7 26.3 35.6
¢ Speed—-Torgue characterisitics ¢
APM-SEO05G APM-SEQ09G APM-SE13G APM-SE17G
10.0 25.0 35.0
8.0 16.0 20.0 28.0 N
TquueGO Peak pperating range Tquuem‘O Peak qperating rang Torque 150 Peak |operating range Tquuem‘O Peak| operatirlg rangd
(N-m) 4.0 (N'm) 8.0 (N'm) 10.0 (N-m) 14.0
2.0 Conti - 4.0 - ; 5.0 - - 7.0 - -
ontinous opefating r'nge Continyous opefrating rfinge Continyous opefating rrge Continyous opefrating ringe
1000 2000 3000 1000 2000 3000 0 1000 2000 3000 1000 2000 3000
rom(r/min) rom(r/min) rom(r/min) rpm(r/min)
APM-SF20G APM-SF30G APM-SF44G 100.0 APM-SF60G
35.0 60.0 85.0 .
Torque®® 48.0 Torque 68.0 \\ 500 Poak i
q o Peak pperating range Torquesa0 Peak pperating range 1 o |_Peak bperating rangs Torqueeo‘O eak gperating|range I
(Nm),, l (NM) 5y 0 Nm s (N-m) 40.0
| 20.0 - 4
7.0 Continjous opefrating rlnge 1201 5ontngous operating rghge 17.0 S ontindous opefating rghge Continyous opefating rInge
0 0 1000 2000 3000
1000 2000 3000 1000 2000 3000 0 1000 2000 3000 rom(r/min)
rom(r/min) rom(r/min) rom(r/min)
7_8 = Eglﬂ
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B Product Features

Servo Motor Model (APM-00000) | SG22D | SG35D | SG55D | SG75D | SG110D | SG20G | SG30G
Applicable drive (APD-0000O) VS20 VS35 VS50 VS75 VS110 VS20 VS35
Rated Output [kw] 2.2 3.5 5.5 7.5 11.0 1.8 2.9
[N-m] 10.5 16.7 26.3 35.8 52.5 11.5 18.5
Rated Torgue
[kaf-cm] 107.2 170.5 267.9 | 365.4 535.9 116.9 188.4
Maximum [N-m] 315 | 501 | 78.8 | 89.5 | 131.3 | 344 | 55.4
Instantaneous
Torque [kaf-cm] 321.5 511.5 | 803.8 | 913.4 | 1339.7 | 350.8 | 565.1
Rated rpm [r/min] 2,000 1,500
Maximum rpm [r/min] 3,000 2,500 3,000
| [kg-m?107*1 | 51.42 | 80.35 | 132.41 | 172.91 | 291.36 | 51.42 | 80.35
nertia
[gf-cm-s?] 52.47 | 81.99 | 135.11 | 176.44 | 297.31 52.47 | 81.99
Allowable load inertia ratio 5 times of motor inertia
Rated power rate [kW/s] 21.45 | 34.75 | 52.07 | 74.15 | 94.65 | 25.53 | 42.41
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Totally enclosed - Non ventilated IP65(Excluding the shaft—
Structure )
through section and connectors)
Rated time Continuous
Specification Ambient temp. 0~+40[°C]
& Features
Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V Elevation/Vibration 49[m/s®]1(5G)
Weight [kg] 17.44 | 2312 | 31.82 | 40.52 | 61.76 | 17.44 | 23.12
¢ Speed—-Torgue characteristics ¢
APM-SG22D APM-SG35D APM-SG55D APM-SG75D
35.0 52.5# 80.0 o ] 100.0
28.0 42.0 64.0 \\ 80.0 \
Torque21 0 Peak operating fange TquueS] 5 Peak operating range Torque 48.0 Peak operating|range TquueGO'O Peak dperating| ra%
(N-m)14.0 (N-m) 21.0 (N'm) 320 (N'm) 40.0
~ E— 16.0 ]
7'OContinuous opergting rarfpe 10‘% ontinugus operating rarlge ““Gontinudus operating rarlge 20'0C ontinugus operating rarFe
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 2500
rom(r/min) rom(r/min) rom(r/min) rom(r/min)
APM-SG110D APM-SG20G APM-SG30G
140 0 35.0 60.0
\ N
Toraue' Peak operating anA Torque. Peak operating fange | 0 oo i
84.0 21.0 36.0 | €@k operating range
(N-m) 56.0 jep—— (Nm) 4, 6 (Nm) 24.0
28.0 7.0 _~
“qontinudus operating ape “ontinudus operdting ape 12.0ontinuolis operating rarfbe
0 1000 2000 2500 0 1000 2000 3000 0 1000 2000 3000
rom(r/min) rom(r/min) rom(r/min)

B Product Features
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Servo Motor Model (APM-00000) | SG44G | SG60G | SG85G | SG12M | SG20M | SG30M | SG44M | SG6OM
Applicable drive (APD-0000) VS50 VS75 | VS110 | VS15 VS20 VS35 VS50 VS75
Rated Output [kw] 4.4 6.0 8.5 1.2 2.0 3.0 4.4 6.0
Rated Torque [N-m] 28.0 38.2 54.1 11.5 19.1 28.6 42.0 57.3
[kaf-cm] 285.8 389.7 | 552.1 116.9 194.9 | 292.3 | 428.7 | 584.6
Maximum [N-m] 840 | 955 | 135.3 | 34.4 | 57.3 | 859 | 126.0 | 149.8
Instantaneous
Torque [kaf-cm] 857.4 974.3 | 1380.3 | 350.8 584.6 876.9 | 1286.1 | 1528.6
Rated rpm [r/min] 1,500 1,000
Maximum rpm [r/min] 3,000 2500 2,000
| [kg-m2x10'4] 132.41 | 172.91 | 291.36 | 51.42 80.35 | 132.41 | 172.91 | 291.36
nertia
[gf-cm-sz] 135.11 | 176.44 | 297.31 | 52.47 81.99 | 135.11 | 176.44 | 297.31
Allowable load inertia ratio 5 times of motor inertia
Rated power rate [kW/s] 59.25 84.36 78.23 25.53 45.39 61.97 | 102.08 | 112.64
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13bit Manchester communication
Totally enclosed - Non ventilated IP65(Excluding the shaft—through
Structure .
section and connectors)
Rated time Continuous
Specification . .
& Features Ambient temp. 0~+40[°C]
Ambient humidity 20~80[%](Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas, oil mist, or dust.
E/V Elevation/Vibration 49[m/s°](5G)
Weight [kol 31.82 40.52 | 61.76 17.44 | 23.12 | 31.82 | 40.52 | 61.76
¢ Speed—-Torgue characteristics ¢
APM-SG44G APM-SG60G APM-SG85G APM-SG12M
85.0 100.0 150.0 35.0
68.0 80.0 120.0 28.0
Torque Peak operating fange Torque Peak operating fang Torque Peak operating|ran Torque Pealq operdting range
51.0 60.0 0 21.0
(N-m)34.0 (N'm) 40.0 [— (N'm)  60.0 (N-m) 14.0
17.0qontinuols operdting rarfpe 20.0gontnudus operating ralge 300( ontinudus opergting rarlge 7'OC ontinllous gperating rarlge
0 1000 2000 3000 0 1000 2000 2500 0 1000 2000 2500 0 500 1000 1500 2000
rom(r/min) rom(r/min) rom(r/min) rom(r/min)
APM-SG20M APM-SG30M APM-SG44M APM-SG60M
RO 0 90.0 130.0 150.0
48.0 72.0 10 120.
Torque Peak pperaling rahge £3 Peak Joperating rapge Toraue Peak [operating rapge Toraue Reak operating range
36.0 I 54.0 72.0 90.0
(Nmag 0 (N'm) 36 N 480 (Nm) 69,0 ﬁﬁ‘:I
12'OC ontinlious operating rarPe 18'0( ontinlious operating rarlge 24'0(3ontinuous operatirjg rarI;e 3O'OCantinuous operating ranle
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
rom(r/min) rom(r/min) rom(r/min rom(r/min
7-10 et
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0.8
Torque
0

(N-m) 0.4

0.2

0

0

B Product Features

Servo Motor Model (APM-00000) HBO1A HB02A HBO4A HEO09A HB15A
Applicable drive (APD-0000O) VSO01 VS02 VS04 VS10 VS15
Rated Output [kw] 0.1 0.2 0.4 0.9 1.5

[N-m] 0.318 0.637 1.274 2.86 4.77
Rated Torque
[kgf-cm] 3.25 6.50 13.0 29.2 48.7
Maximum [N-m] 0.955 1.912 3.822 8.59 14.32
Instantaneous
Torque [kaf-cm] 9.74 19.5 39.0 87.7 146.1
Rated rpm [r/min] 3,000 3,000
Maximum rom [r/min] 5,000 5,000
| [kg-m?x107*] 0.269 0.333 0.461 19.558 22.268
nertia
[gf-cm-s?] 0.274 0.339 0.470 19.943 22.707
Allowable load inertia ratio 20 times of motor inertia 10 times of motor inertia
Rated power rate [kW/s] 3.34 11.98 34.47 4.10 10.01
Speed/Position Incremental 5[V] Line Drive 1,024P/R 2,048[P/R]
detector
Totally enclosed + Non ventilated IP55(Excluding the shaft—
Structure .
through section and connectors)
Rated time Continuous
Specification Ambient temp. 0~+40°C
& Features
Ambient humidity 20~80%(Avoid freezing)
Atmosphere Avoid direct sunlight, no corrosive gas, inflammable gas oil mist, or dust.
E/V Elevation/Vibration 49m/s?(5G)
Weight [kag] 0.89 1.16 1.69 5.82 7.43
¢ Speed-Torgue characteristics ¢

APM-HBO1A APM-HBO0O2A APM-HBO0O4A

2.0 4.0

1.6 3.2 N
Peal operating range Torque Peal operating range Torque Peak opefating fange

1

(N-m) 0.8 (Nm) 1.6
Continfuous pperating range 0.4 ¢ontinuous bperafing rahge 0.8 [Contihuous operating range
1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
rom(r/min) rom(r/min) rom(r/min)
APM-HEOSA APM-HE15A
15.0
12.0 N
Peak operating range Torqueg 0 Peal operating range \
(Nm) g ¢
- - 3.0 . - —
Continuous pperating range Continuous loperating range

1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

rom(r/min) rom(r/min)

() metronix/—11
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B Electronic Brake’s Specification

Ab

N

Applicable Motor

[A]

. APM-SA APM-SB APM-SC APM-SE APM-SF APM-SG
Series
Use Maintenance | Maintenance | Maintenance | Maintenance | Maintenance | Maintenance
Power Supply
V] DC 24V DC 24V DC 24V DC 90V DC 90V DC 90V
Rated Friction
0.32 1.47 3.23 9.2 40.2 74
Torque [Nem]
Capacity [W] 6 6.5 9 7 33 25
Coil Resistance
96 89 64 1150 245 327
[Ql]
Rated Current
0.25 0.27 0.38 0.08 0.37 0.28

Braking type

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Spring brake

Insulation Class

F - class

F - class

F - class

F - class

F - class

F - class

Note) 1. For the Electronic Brake that is attached to our Servo Motor, the same specifications are to be

applied as per the series.

2. Never use it for braking purpose because the electronic brake is only for maintenance of

stopped condition.

3. The characteristic of electronic brake is measured at 20°C.

7-12
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Chapter7 Product Specification

7.1.2 External Dimensions
¢ Standard type : APM-SAR3A, APM-SAR5A, APM-SAO01A

Ty

0.03[A c8
FL,
©[0.03]A 25
21.5 —‘
1

Color |Phase

E Pin No|

EE];
©lel;

w J I i (E;\O;kn Grﬁmd
i % | &> g + + ?‘m“fa!if%?f <Connector Pin for Power Supply>
E 4& ﬁﬁﬁ Pin No.| Phase |Pin No.| Phase
& ) 1 | [Eeees S
40 2-¢4.5 = 2.5 i 4 B 12 W
o e T T
M (Made by AMP) g é 15 SHIELD
External dimensions
Model Weight(kg)
L LM EC CB
SAR3A 104.5 79.5 44 52 0.3
SARBA 111.5 86.5 51 59 0.4
SAO1A 128.5 103.5 68 76 0.52
¢ Brake—attached type : APM-SAR3A, APM-SAR5A, APM-SAO1A
% BT & s el
©[0.03]A 25 i Plug :172167-1 = G"‘ee” Creund
- 21.5 | [EE‘—@ L J | (Made by AMP) <Connector Pin for Power Supply>
& g ! 77+ T R . 0 Plu :172165—1
= ‘ 4}} (Made ByaMP) <Brake C tor Pin>
% E Pin No. Phase Pin_Na. Phase
i WO o
Lc 29 3 1 W
xY : EToe s
L T e T
External dimensions
Model Weight(kg)
L LM EC CB
SAR3A 133.5 108.5 44 81 0.65
SARBA 140.5 115.5 51 88 0.75
SAO1A 157.5 132.5 68 105 0.87

Note) Use DC 24[V] for brake input power supply

() metronix
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¢ Standard type : APM-SBO1A, APM-SB02A, APM-SBO0O4A

[c.o4lA <8
@l0.041A] w % . ‘H 4& ;3 V:’T”ii v‘j
~——‘ (Made by AMP) <Connector Pin for Power Supply>
- < | : ] gjgg z ° d
oo | e e
External dimensions
Model Weight(kg)
L LM LC CB
SBO1A 120.5 90.5 52.5 60.5 0.84
SBO2A 134.5 104.5 66.5 74.5 1.1
SBO4A 162.5 132.5 94.5 102.5 1.64
+ Brake—attached type : APM-SBO0O1A, APM-SB02A, APM-SB04A
o B ) S e
205 g
i : N B \SL & e
|
External dimensions
Model Weight(kg)
L LM LC CB
SBO1A 160.5 130.5 52.5 100.5 1.21
SBO2A 174.5 144.5 66.5 114.5 1.49
SBO4A 202.5 172.5 94.5 142.5 2.05

Note) Use DC 24[V] for brake input power supply.

7-14
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¢ Standard type : APM-SC04A,SC03D, APM-SC06A,SC05D
APM-SCO08A,SC06D, APM-SC10A,SC07D

[©]¢0.04

40

External dimensions
Model Weight(kg)
L LM LC CB S
SC04A,SC03D 158 118 79 86.5 14 1.85
SCO06A,SC05D 178 138 99 106.5 16 2.49
SCO08A,SC06D 198 158 119 126.5 16 3.15
SC10A,SC07D 218 178 139 146.5 16 3.80

¢ Brake-attached type : APM-SC04A,SC03D, APM-SCO06A,SC05D
APM-SCO08A,SC06D, APM-SC10A,SC07D

©|20.04 [ A
2o % I
36 74‘
Fra—
D% ¥ } N
5 |
L sl
[~]o.02
External dimensions
Model Weight(kg)
L LM LC CB S
SCO04A,SC03D 191 151 79 119.5 14 2.45
SCO06A,SC05D 211 171 99 139.5 16 3.09
SCO08A,SC06D 231 191 119 159.5 16 3.75
SC10A,SC07D 251 211 139 179.5 16 4.40

Note) Use DC 24[V] for brake input power supply.
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¢ Standard type : APM-SE09A,SE06D,SE05G,SE03M, APM-SE15A,SE11D,SE09G,SE06M

APM-SE22A,SE16D,SE13G,SE09M, APM-SE30A,SE22D,SE17G,SE12M

130

<Cross section of shaft key>

#110(h7)

Pin No| P

Phase | Pin No. | Ph

a|s|<|<|3

5V
oV

SHIELD

ci|c [N ol @ || |
clo|z|n||z|z

External dimensions Key dimensions
Model Weight(kg)
L LM LC S T W U
SE09A,SE06D,SE05G,SE03M 202 144 94 19 5 5 3 5.6
SE15A,SE11D,SE09G,SE06EM 226 168 118 19 5 5 3 7.2
SE22A,SE16D,SE13G,SE09M 250 192 142 22 6 6 3.5 8.7
SE30A,SE22D,SE17G,SE12M 274 216 166 22 6 6 3.5 10.2
¢ Brake-attached type : APM-SEQ9A,SE06D,SE05G,SE03M, APM-SE15A,SE11D,SE09G,SE06M
APM-SE22A,SE160,SE13G,SE0IM, APM-SE30A,SE22D,SE17G,SE12M
o:4] Pin N Phose
E ;ﬂ_‘ lg Gr‘i;urvd
[Eloos [= o —
External dimensions Key dimensions
Model Weight(kg)
L LM LC S T W U
SE09A,SE06D,SE05G,SEO3M 237 179 94 19 5 5 3 7.4
SE15A,SE11D,SE09G,SE06M 261 203 118 19 5 5 3 9.0
SE22A,SE16D,SE13G,SE0IM 285 227 142 22 6 6 3.5 10.5
SE30A,SE22D,SE17G,SE12M 309 251 166 22 6 6 3.5 12.0

Note) Use DC 90[V] for brake input power supply.
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180
9114.3-005

9358

Lc

¢ Standard type : APM-SF30A,SF220,SF20G,SF12M, APM-SF50A,SF35D,SF30G,SF20M
APM-SF55D,5F44G,SF30M, APM-SF75D,SF60G,SF44M

uuuuuuuu

No. | Phase [Pin No. | Phase

r|x|n|mlo|o|m|>| T

o|zfajo|z|z|]
=

ci|c [N N [l o |3 >

External dimensions

Model Weight(kg)
L LM LC
SF30A,SF22D,SF20G,SF12M 261.8 182.8 132.8 12.4
SF50A,SF35D,SF30G,SF20M 294.8 215.8 165.8 17.7
SF55D,SF44G,SF30M 344.8 265.8 215.8 26.3
SF75D,SF60G,SF44M 404.8 325.8 275.8 35.6

180
1143405

935"

<Cross section of shaft kEy>ﬂj??

¢ Brake—attached type : APM-SF30A,SF22D,SF20G,SF12M, APM-SF50A,SF35D,SF30G,SF20M
APM-SF55D,SF44G,SF30M, APM-SF75D,SF60G,SF44M

H x5V

ov
J__[SHIELD

(][N NI T8 Y

External dimensions
Model Weight(kg)
L LM LC
SF30A,SF22D,SF20G,SF12M 311.8 232.8 132.8 17.6
SF50A,SF35D,SF30G,SF20M 344.8 265.8 165.8 24.9
SF55D,SF44G,SF30M 394.8 315.8 215.8 33.5
SF75D,SF60G,SF44M 454.8 375.8 275.8 42.8

Note) Use DC 90[V] for brake input power supply.

() metronix
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¢ Standard type :APM-8G22D,5G20G,5G12M, APM-SG35D,5G30G,SG20M
APM-8G55D,5G44G,SG30M, APM-8G75D,SG60G,SG44M

60 ==——| 3
.—.‘55 1|
g %“i ‘
_e— oo 1R ’
|#0.02]
’ gy e
External dimensions )
Model Weight(kg)

L LM LC
SG22D,5G20G,SG12M 245 180 130 17.44
SG350,5G30G,SG20M 265 200 150 23.12
SG55D,5G44G,SG30M 301 236 186 31.82
SG750,5G60G,SG44M 329 264 214 40.52

4 Brake-attached type : APM-SG220,5G20G,SG12M, APM-SG350,SG30G,SG20M
APM-SG55D,SG44G,SG30M, APM-SG75D,SG60G,SG44M

128

Model - External Ej;\/lmenswns = Weight(ka)
SG220,5G20G,SG12M 312 247 130 31.5
SG350,SG30G,SG20M 332 267 150 37.2
SG550,5G44G,SG30M 368 303 186 45.9
SG750,SG60G,SG44M 396 331 214 54.6

Note) Use DC 90[V] for brake input power supply.

7-18 Y
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¢ Standard type : APM-SG110D, SG85G, SG60M

[©Jo.04[A]

220
1
<Cross section of shaft key> ,g,,,,,, .

[LTo.ce[A}

431

* Weight : 61.76 [kg]

¢ Brake—attached type : APM-SG110D, SG85G, SG60M

=
2
0
10
<Cross section of shaft key>5[

Note) Use DC 90[V] for brake input power supply.

433

* Weight : 76.1 [ka]
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o APM-HBO1A(Hollow shaft type), APM-HB02A(Hollow shaft type), APM-HB04A(Hollow shaft type)

— = EE; Pln_No.| thse Pin f)Nc. Phase
' @ X oo E; K R E
External dimensions
Model Weight(Kg)
L LM i@ CB Hollow shaft type

HBO1A 140.5 98.5 63.5 25 15 0.89
HBO2A 154.5 112.5 77.5 39 15 1.16
HBO4A 182.5 140.5 105.5 67 15 1.69

¢ APM-HEO9A(Hollow shaft type), APM—HE15A(Hollow shaft type)

‘ - — ‘ ‘ X
ISR - 2, 3 I I .co ) 5 v
- ‘)’/ \;’\ Power supply connector configuration g Grov:nd
J // \Jﬂ _“;’ =§ = “g’ 1IN <MS3102A20—4P>
B b i E g s Fin .| Prase [7in No. | Pross
\ / s % = sl A A M v
NG N B & N v
,,,,, > — D C B P w
I — S| O S RN =
n— c L o
LM
L
External dimensions ;
Model Weight(Kg)
L LM LC Hollow shatft type
HEO9A 207 150 111.5 50 5.82
HE15A 231 174 135.5 50 7.43
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7.2 Servo Drive
7.2.1 Features

ltern ol VSR5 | VSO1 | VS02 | VS04 | VS05 | VS10 | VS15 | VS20 | VS35 [VS50| VS75 | VS110
Input voltage 3 Phase AC 200~230[V]+10[%]-15[%], 50/60[Hz]
Aool Voltage type 3 Phase sine wave PWM-driven AC Servo motor
ppl
cable|Rated current| 1.2 | 1.65 | 1.65 | 3.2 4.3 6.4 11 16 21 32 38 50
Motor
Max.current | 3.6 | 4.95 | 4.95| 9.6 | 12.9 | 19.2 33 48 63 96 102 125
Detector system Standard : Incremental line driver 2000~10000 [P/R]
y Option : Absolute 11/13bit
Speed |k 1110000
control range
Frequency | 1oy 400[Hz]
Soeed response
Cortrol Speed DC -10[V] ~ +10[V](Reverse rotation in case of minus voltage), digital command 7
ondro command | speeds
moae Accleleration/ | Linear or S shape acceleration/deceleration (0~100,000[ms], Setting 1[ms] unit is
Deceleration time | possible)
Speed 146 01%]or less [Load variation 0~100%Al1 , +0.1[%]or less[ 25 25+10°C]
variation ratio
Input
" frequency 500{kpps]
Positon Input pulse
Control type A+B phase, forward and reverse pulse, direction + pulse[Line driver, Open collector]
Mode -
EIectngaI Setting and selecting 4 digital electronic gear ratio. Precise adjustment is possible.
gear ratio
Torque
command | DC -10[V] ~ +10[V][—Reverse rotation in case of minus voltage]
Torque input
Control Torque o
Mode Linearity 2[%] or less
Limit speed _ -
command DC 0[V] ~ +10[V], digital command 3 speeds.
Gte)ner.ated Standard built in [Operating at servo alarm of servo OFF]
raking
Regenerate . L . . .
Built d braking Option Built in Provide standard resistor Option
Flljr;]c Display Built in 7-Segments[6Digits], CHARGE & ALARM Lamp
tion '\gz?;tlir DC -5[V] ~ +5[V], 2 channels [speed, torque, position, etc]
Protective | Overcurrent, overload, overvoltage, voltage shortage, overspeed, wrong wiring,
functions encoder problem, position following problem
Ambiem Temp O -~ 50[00]
Ervir . . .
on— Humidity | 90[%] or less (avoid condensation)
ment Atmosphere | Indoors, no corrosive gas, inflammable gas and fluid, oil mist, or dust
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7.2.2 External Dimensions
¢ APD-VSR5N, APD-VSO1N, ¢ APD-VS04N

APD-VSO02N

[R3

S

_]1_ o

*x Weight : 1.2[kg] * Weight : 1.5[kg]

¢ APD-VSO05N, APD-VS10N

* Weight:2.5[kg]

N
A

[Standard regenerative braking resistance : MRC 140W 40Q]

188.35 300

172 | s
¥ ] —To
144.36
& '
JE—— e

IRH 140W 400hm
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¢ APD-VS15N, APD-VS20N, APD-VS35N, APD-VS50N

gl 2

275

175, 50 175

»

B4

&
PN

SeRREERREE
D D ] F FED D S FD1
- =
-
@
300

=
2

6 |
S0

.}'{.ﬁ
75|, so 7

225

* Weight : 7.2[kg]
(VS35N~50N:Fan Cooling)

@

225

I

P/
=

RIS

T

L1

* Weight: 8[kg]
(Fan Cooling)

281
316

|

[Standard regenerative braking resistance : IRV 300W 23Q]

198

12,13

S —

Model No.
15 20 35 | 50 75
(APD-VSOON)
Braking 23[R2] 11.5[Q]
resistance(Povided) (300[W1])
Option Braking
) 15[Q1]
resistance
(600[W]x2P) (600[W]1x3P)

(Refer to Chapter7.3)

S E’EJ
[ — G N0
10[9] 215

IRV 300W 230hm
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¢ APD-VS110N
259
227 220
(%%%’ " 14
] Jo-¢
I
i
=
- o
i § .
= — © i
o0l O
Il
el E g —o-
IS NI N AT N q i
oA [ DART | [ OO [ DU ARO[ DARU ] | O | OO (T
'ﬁﬁ—ﬂm,m,mum,m,m,m, "‘ "‘
9
7 7 , 130
227 206

* Weight: 12[kg]
(Fan Cooling)

[Regenerative Braking Resistance : Purchase separately (Option)]
1) Model No. : APC-600R30 (600W30Q)
2) Q’TY : 4 pcs parallel connected (2400W7.5Q)

(i
i

61

10|

i —
218
195
B
235 il

IRV 600s 30o0hm

=~

| = L]
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7.3 Option and Peripherals

B Option Specification (Handy Loader)

Product
Classification Model Applicable Drive Specification
name
93 F.NL_
7 ~ T
®
“9.‘ .2" n./?m s [a@s[vee
=
Common use g % '_
Handy Handy
APC-HD111IA for VS,VP [ [a] [2]
Loader Loader =]
L] [E]
L1
[ [reo] o]
N T A

Standard cable length : 2[m]

(Other length available upon request)

Note 1) 0O of Model No. indicates the kind and length of cable, and the declaration is as below

Cable Length (m)

2

3

4

5

Declaration

20

30

40

50

(M metronix 7-25
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B Option Specification (Touch Loader)

Classification | Product name Model Applicable drive Specification
Standard fgg
|
type :
APC-VSTS3M .
Mono Touch
Loader

Touch Loader

90
136

TOP

All models of

Touch
APD-VS o
Loader i o
SERIES ‘ L =
[Touch Loader—-COM2] [Servo drive CN3]
Standard
type APC— 1. Power Supply of Touch Loader : DC24[V]
Color Touch VSTS3TA 2. Standard Cable Length : 5[m]
Loader 3. Option Cable(Separate Purchasing Item)
1) Communication cable for RS232 COM1
- ltem : APC-CN305T2 (Length 5m)
2) Touch Loader O/S, Designing Program,
& Download Cable
- Item : APC-CN3TSC (Length 5m)
7-26 Pl A
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B Options(Cable)

Classification |  Product name Model(Note1) Applicable Specification
motor
Motor side connector Drive side connector(CN2)
_Je [
@ % I ] ] @
- Fle
All Models of
APM-SA
1. Motor side connector
For Encoder APM-SB
APC-ETITIAS 2. CAP (15 Position) : 172163-1(Made by AMP)
Signal Cable APM-SC
1)  SOCKET :170361-1(Made by AMP)
APM-HB
3. Drive side connector(CN2)
Series
1)  CASE :10320-52A0-008(Made by 3M)
2) CONNECTOR :10120-3000VE(Made by 3M)
4. Cable : 7Px0.2SQ(AWG24)
Motor side connector Drive side connector(CN2)
@ [—s|
1, |
16) —
All Models of
APM-SE
For Encoder APM-SF
. APC-E[11BS APM-SG ) .
Signal Cable APM=HE 1. Motor side connector(MS:Military Standard)
SERIES 1) PLUG :MS3108B(MS3106B) 20-29S

2. Drive side connector(CN2)

1)  CASE :10320-52A0-008(Made by 3M)

2) CONNECTOR :10120-3000VE(Made by 3M)
3. Cable : 7Px0.2SQ(AWG24)

Note 1) OO0 of Model No. indicates the kind and length of cable, and the declaration is as below.

Cable Length(m) 3 5 10 20
Robotic Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20
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B Options(Cable)

Classification | Product name | Model(Note1) Ap;l::s?le Specification
All models of Motor side connector Drive side connection
APM-SA
|
APM-SB
APM-HB
For )
Standard Series 1. Motor side connector
Power APC-POLICS 1) CAP (4 Position) : 172159-1(Made by AMP)
Power Cable
supply 2) SOCKET :170362-1(Made by AMP)
APM-SCO4A 2. Drive side connector(U,V,W,FG)
APM-SCOBA 1) PIN :UA-F1512(Made by Suh-il Electronic)
APM=SC03D 2) Compressor : UA-510A(Made by Suh~-il)
3. Cable : 4Cx0.75SQ(AWG18)
APM-SC05D (For APM-SAR3A,SAR5A,SA01A, 0.55Q is used.)
Motor side connector Drive side connection
—l
APM-SCO8A %
For
Standard APM-SC10A .
Power APC—PLI11DS 1. Motor side connector
Power Cable APM-SC06D 1) CAP (4 Position) : 172159-1(Made by AMP)
supply .
2. Drive side connector(U,V,W,FG)
1) Connection terminal : 1.25x3(KET GP110012)
3. Cable : 4Cx0.75SQ(AWG18)
Motor side connector Drive side connection
All models of @n B ;f:
APM-SA
For
Brake type APM-SB 1. Motor side connector
Power APC-PIITIKB
Power Cable APM-SC 1) CAP (6 Position) : 172157—-1(Made by AMP)
supply
SERIES 2) SOCKET :170362-1(Made by AMP)
2. For power supply of Brake
1) Connection terminal : 1.25x3(KET GP110012)
2) Cable : 2Cx0.75SQ(AWG18)

Note 1) OO0 of Model No. indicates the kinds and length of cable, and declaration is as below.

Cable Length(m) 3 5 10 20
Robotic Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20
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B Options(Cable)

Classification | Product name | Model(Note1) Ap:::;s?le Specification
Motor side connector Drive side connection
All Models of
For APM-SE
Standard type
Power APC-PLIIES APM-HE
supply Power Cable SERIES 1. Motor side connector(MS:Military Standard)
1)  PLUG :MS3108B(MS31068)20-4S
2. Drive side connector(U,V,W,FG)
1) Connection terminal : 2.5x4(KET GP110721)
3. Cable : 4Cx2.0SQ(AWG14)
Note) Apply UA-F1512 Pin for the drive connection
side of APM-SEQ3M Series cable.
ﬁgm:g:ﬁggé Motor side connector Drive side connection
APM-SF35D
APM-SF20G |
APM-SF30G
APM-SF12M
For Standard type APM-SF20M ‘
Power APC-PrFS | APM=SF30M @
Power Cable APM-SG22D
supply APM-SG35D
APM=SG20G 1. Motor side connector(MS:Military Standard)
APM-SG30G 1) PLUG : MS3108B(MS3106B)22-223
APM-SG12M 2. Drive side connector(U,V,W,FG)
APM-SG20M . )
APM-SG30M 1) Connection terminal : 3.5x5(KET GP110028)
3. Cable : 4Cx3.5SQ(AWG12)
Motor side connector Drive side connection
APM-SF50A
APM-SF55D X
APM-SF75D
APM-SF44G
For Standard APM-SF60G
tandard type _ >
Power APC-PLIILGS APM-SF44M @
Power Cable APM-5G55D
supply APM-SG75D
APM-SG44G 1. Motor side connector(MS:Military Standard)
APM-SG60G 1) PLUG :MS3108B(MS3106B)22-22S
APM-SG44M 2. Drive side connector(U,V,W,FG)

1) Connection terminal : 3.5x5(KET GP110028)
Cable : 4Cx5.0SQ(AWG10)

w

Note 1) OO0 of Model No. indicates the kinds and length of cable, and declaration is as below.

Cable Length(m) 3 5 10 20
Robotic Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20

(M) metronix 7-29



APD-VS[Standard Type] Manual

B Options(Cable)

Classification | Product name | Model(Note1) Ap;l;:z?le Specification
Motor side connector Drive side connection
For APM-SG110D
Standard type
Power APC-PLIIIRS | APM-SG85G
Power Cable
supply APM-SG60M
1. Motor side connector(MS:Military Standard)
1)  PLUG :MS3108B(MS3106B)32-17S
2. Drive side connector(U,V,W,FG)
1) Connection terminal : 8.0x8(KET GP140841)
3. Cable : 4Cx8.0SQ(AWGS)
Motor side connector Drive side connection
—1—
For All Models of ooo Brake Power
Brake type APC- APM-SE Qe Connection side
Power
Power Cable PLOOMB SERIES 1. Motor side connector(MS:Military Standard)
supply 1) PLUG : MS3108B(MS3106B)20-15S
2. Drive side connection(U,V,W,FG)
1) Connection terminal : 2.5x4(KET GP110721)
2) Cable : 4Cx2.0SQ(AWG14)
3. Brake power connection side(+,-)
1) Connection terminal : 1.25x3(KET GP110012)
2) Cable : 2Cx0.755Q(AWG18)
Note) Apply UA-F1512 Pin for the drive connection
side of APM—SEQ3M Series cable.
APM-SF30A Motor side connector Drive side conection
APM-SF22D
APM-SF35D ﬁ
APM-SF30G T
. APM-SF12M ]
or APM=SF20M Brake Power
_ o 8 o .
Bower Brake type APC APM=SF30M A <S:ic(>jnenect|on
Power cable PLIONB APM-8G22D _ N
supply APM-SG35D 1. Motor side connector(MS:Military Standard)
APM=-SG20G 1) PLUG : MS3108B(MS31068)24-10S
APM-SG30G 2. Drive side connection(U,V,W,FG)
APM-SG12M 1) Connection terminal : 3.5x5(KET GP110028)
APM-SG20M 2) Cable : 4Cx3.5SQ(AWG12)+2Cx0.75SQ
3. Brake Power connection side(+,-)
APM=-SG30M 1) Connection terminal : 1.25x3(KET GP110012)
2) Cable : 2Cx0.75SQ(AWG18)

Note 1) OO0 of Model No. indicates the kinds and length of cable, and declaration is as below.

Cable Length(m) 3 5 10 20
Robotic Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20




Chapter7 Product Specification

B Options(Cable)

Product :
Classification Model(Note1) geelcerlt Specification
name motor
Motor side connector Drive side connection
——
APM-SF50A
APM-SF55D
APM-SF75D .
APM-SF44G | (oo
For APM-SF60G
Brake type APM-SF44M
Power APC-PIIIPB | APM-SG55D
Power cable ) -
supply APM-SG75D 1. Motor side connector(MS:Military Standard)
APM-SG44G 1) PLUG : MS3108B(MS31068)24-10S
APM-5G60G 2. Drive side connection(U,V,W,FG)
APM-SG44M 1) Connection terminal : 3.5x5(KET GP110028)
APM-SGEO0M 2) Cable : 6Cx5.0SQAWG10)
3. Brake Power connection side(+,-)
1) Connection terminal : 1.25x3(KET GP110012)
2) Cable : 2Cx0.75SQ(AWG18)

Motor side connector Brake Eower
connection
side

[ ==84110
All Models of S
For ‘O
Brake type APM-SG
Power APC-PIITISB
Power cable Series
supply 1. Motor side connector(MS:Military Standard)
1) PLUG : MS3108B(MS31068B)14S-7S
2. Drive side connection(+,-)
1) Connection terminal : 1.25x3(KET GP110012)
3. Cable : 2Cx0.75SQ(AWG18)

Note 1) OO0 of Model No. indicates the kinds of length of cable, and declaration is as below.

Cable Length(m) 3 5 10 20
Robotic Cable FO3 FO5 F10 F20
General Cable NO3 NO5 N10 N20
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B Options(Cable)

Classification | Product name Model(Note o
) Applicable drive Specification
1
[Upper Controller] [Drive connection side CN1]
Indicates Pin No. ®
All Models of
B | ll
APD-VS \)D] ®
For APC-
CN1 Cable APD-VP
Signal CN1ODA 1. Drive side connection(CN1)
SERIES
1) CASE : 10350-52F0-008(Made by 3M)
2) CONNECTOR : 10150-3000VE(Made by 3M)
3) CABLE : ROW-SBO0.1Cx50C(AWG 28)
[PC—Parallel Port] [Servo Drive CN3]
All Models of 5
APD-VS ¥
For Soft Download APC- I
APD-VP ¥
Signal Cable CN300S o
SERlES ;E Length
1. Standard Cable Length : 2[m]
[PC-Serial Port] [Servo Drive CN3]
All Models of
RS232 APD-VS
For APC-
Communication APD-VP
Signal CN3OOR
Cable SERIES
1. Standard Cable Length : 2[m]

Note) 00 Model No. indicates the Cable length, and declaration is as below.

Cable Length(m) 1

2

3 5

Declaration 01

02

03 05
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B Options(Connector)

Classification

Product name

Model(Note1)

Applicable drive

Specification

200

| :(L@ I
All Models of .
APC-
T/B APD_VS Cable length = 0.5 Meter-
VSCN1T
T/8 for APD-VP
APC-
CNT1 SERIES
VPCNIT
1. APC-VSCN1T : CN1 T/B of APC-VS
2. APC-VPCNIT : CN1 T/B of APD-VP
3. Cable length can be adjusted upon request.
4. Standard Cable length : 0.5[m]
]
@ 26 1
All Models of
APD-VS
CNT1 APC-
CN APD-VP
Connector CN1NNA
SERIES © 50 25
1) CASE : 10350-52A0-008(Made by 3M)
2) CONNECTOR : 10150-3000VE(Made by 3M)
11 1
All Models of ©
APD-VS
CN2 APC-
CN APD-VP &
Connector CN2NNA 20 10
SERIES
1) CASE : 10320-52A0-008(Made by 3M)
2) CONNECTOR : 10120-3000VE(Made by 3M)
© 8 1
All Models of %
APD-VS
CN3 APC- @
CN APD-VP 14 7
Connector CN3NNA
SERIES

1) CASE : 10314-52A0-008(Made by 3M)
2) CONNECTOR : 10114-3000VE(Made by 3M)
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B Options(Braking Resistance)

Classificaton | Product name | Model(Note1) Applicable drive Specification
188.35 300 )
172 w4
37 z:=%=m
APD-VS02 A
Resist Braking VS04 144.36
APC-140R40 I 1
ance Resistance APD-VP02 N e
VP04
IRH 140W 400hm
198
™
[Te]
2]
IS 3
APD-VS05 7
500
Resist Braking VS10 175
APC-300R23 i 4
ance Resistance APD-VP0O5 ===:@fM
O
VP10 == —0°
215
IRV 300W 230hm
APD-VS15(2P)
VS20(2P)
VS50(3P) H
VS75(3P) 218
195
Resist Braking VS110(4P)
APC-600R30
ance Resistance APD-VP15(2P) 2
VP20(2P)
10] 235
VP35(3P)
IRV 600S 30o0hm
VP50(3P)
VP75(3P)
VP110(4P)

Note 1) Standard Braking Resistance for each drive capacity is provided as below table.

Model No.(APD-

VSOON) R5 | 01 02 04 05 10 15 20 35 | 50 | 75 110
Braking Embedded
. . 40[Q] 23[Q] 11.5[Q] .
Resistance(Basical - 50[QR] Option
ly provided) (50[W1]) (140[W]) (300[W1) (300[W]x2P)

= "
- Lo
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B Options(I/0 JIG)

1.
2.
3.

Classification | Product name | Model(Note1) Specification
_—
—l
ey T wee -
CEELLEN(|=E
REEEEEEREEE
el EE
Standard g B0 g g @
/0 8
type APC-VSIONA
e © ©
/0 JIG
1. Input Power supply : Single Phase AC220[V]
2. 1/O function of standard type(APD-VS) Servo Drive
3. Cable length can be adjusted.
165
150
l___ 7.8+0.25 90
| B BEBEEE | o
\oe oo
Remote &.l.l._ 18 |~ Depth when cable is connected
Indicator APC-DPULLB
Display

Length

Cable length can be adjusted upon request.
Place an order with Servo Drive(Remote Type).

For both of APD-VS/VP

Note1) 0O of Model No. indicates the cable length, and declaration is as below.

Cable Length(m)

1

2 3 5

Declaration

01

02 03

05
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Maintenance and Inspection
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8.1 Maintenance and Inspection

In the chapter, maintenance and inspection of servo motor and drive are explained.

8.1.1 Caution

(® When checking motor voltage : As the voltage applied to the motor from the
servo amplifier is PWM controlled, wave form of pulse phase is displayed. There
may be significant difference in indicator value depending on types of meters

@ When checking motor current : The pulse wave form is smoothed to sine wave to
a certain degree by the motor reactance. Connect and use a moving—iron type
ampere meter.

® When checking power : Use an electrodynamics type 3-phase watt-meter

@ Other meters : Use oscilloscopes or digital voltmeter without letting them make

contact with the ground. Use meters with input current of 1[mA] or less.

e
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8.1.2 Inspection ltems

&AUTION

Charged voltage may remain in the smoothing condenser creating an

Element of danger when inspecting drive. Turn off power and wait for

Approximately 10 minutes before starting inspection.

— Inspection of servo motor

Inspection Inspection
) ) Method Remark
items period
[t should not be Dbig
Vibration With the sense of touch and the )
) Every month . (serious) compared to the
And noise sense of hearing. .
normal condition.
According to
External o ) ) ) )
Contamination | Clean it up with fabric or air -
appearance
And damage
) Disconnect with drive, and measure | If resistance is less than
Insulation | Once a year o )
] resistor with 500V mugger tester. 10[MR], inquire to service
Resistor At least
Normal is more than 10[MR].<Note1> | department
Change Once in 5,000 | Detach from machine, and | Only for the motor which
Oil seal Hours at least | replace it. contains oil seal
Customer is required not to
Once in 20,000 )
Overall ) ) disassemble  the  Servo
) ) Hours or 5 years | Inquire to our service department )
inspection motor and clean it by
At least
themselves.

(Note 1) Measure Between one of U,V,W and FG

Followings are for maintaining Servo drive.

The Servo drive need not be checked and maintained on a daily basis as it uses

highly reliable parts, but inspect it at least once a year.

Inspection ) i
) Period Check for Solution
item
Main body and | Once a year at It should not be big(serious)

Dust, Oil
circuit board | least compared to the normal condition
Terminal . .
Once a year at | Screws for connection terminal and | _ ]
screws for ) Tighten it
least connector are securely tightened
looseness
Parts for defects . . . .
Once a year at | Discoloration caused by heat, | Inquire to our service
on main body i .
least damage or disconnection department

and circuit board
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8.1.3 Period of Replacing Parts

The following parts undergo aging process as time passes due to mechanical friction or the

characteristics of the material used, leading to the deterioration of equipment performance

or breakdown. Check the parts periodically and replace them, of necessary.

1 Smoothing : The characteristics become aged due to the effects of ripple current

The operating life of the condenser varies significantly depending on ambient temperature
and operating conditions. When used continuously in normal environment, its standard life
span is 10 years. The condenser becomes aged fast during a specific period. Inspect it at

least once a year(lt is desirable to conduct inspection semi—annually in case the life span

is nearing the exhaustion point.)

¥ For judgment criteria, visually Check :

Case status : Check if the sides and bottom of the case are expanded.

a.
b. Cover plate : Check if significant expansion, severe cracks or damage.

c. Explosion—proof value : Check for significant expansion or wear

d. Check periodically the external condition for cracks, tear, discoloration and water
leakage, If the rated capacity of the condenser drops to 85[%] or less, it indicates life
span has exhausted.

@ Relays : Inadequate contact may occur due to contact wear resulting from switching current.

The really wear condition is affected by the power capacity. The standard life span is

100,000 accumulated switching(switching life) operations.

® Motor bearing : Replace bearing when it is used for 20,000~30,000 hours under rated

speed and rated load. The motor bearing condition is dependent upon the operating

conditions. Replace the bearing if abnormal noise or vibration is discovered.

[Standard replacement period]

Standard replacement

Parts ) How to replace
period
) Replace with new parts (decide after
Smoothing condenser 7~8 years
check)
Relays - Decide after check
Fuses 10 years Replace with new ones
Aluminum electrolytic 5 Replace with new PCB(Decide after
years
Condenser on PCB check)
Cooling fan 4~5 years Replace with new ones
Motor oil seal - Decide after check
Motor oil seal 5,000 hours Replace with new ones
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8.2 Fault Diagnosis and Corrective Actions

In case an error occurs during operation, alarm display AL-CJJ or ErrJC] is displayed

on the display window of loader. At this time, take the following steps. If taking such

steps does not correct errors, contact our service center.

8.2.1 Servo Motor

[Actions to taken in case of errors]

Symptom Cause Inspection Corrective action
CCWLIM, CWLIM input is | Refer to chapter 1.2.System|Turn “ON” the CCWLIM,
OFF Configuration CWLIM input

Menu mis—set

Check menu of motor, encoder
and encoder type control mode

Reset menu (refer to chapter
4)

Check motor lead terminal with a

. If voltage is correct, replace
Motor Motor defective tester(Resistance between each motor g P
Doets ?Ot phase ; less than 10[Q]
star
Screws loosened Check the screws Retighten loose screws
External miswriting or|Check the motor and encoder .
. L Rewire, Replace cable
cable disconnected wiring
Replace encoder(Use A/S
Encoder defective Check the output wave form p. ( /
service)
. . Check connection of the motor . .
Defective connection ) Repair defective part
lead terminal
Motor —
Running Input voltage low Check drive input voltage Change power supply
Unstable Remove foreign material from
Overloaded Check machine condition the rotator and lubricate(or
grease) it
Check the motor ambient
Ambient temperature high | temperature(should be lover than | Change heat—shield structure
40C)
i Check motor surface for attached | Clean the surface of the
Motor Motor surface stained . .
Foreign materials motor
Over- :
Heated Check the load rate of the drive. Reduce load
Overloaded Check acceleration/deceleration | Increase
cycle. Acceleration/deceleration time
. ) Check counter electromotive
Magnetic power deteriorated Replace motor
voltage
) ) Check the tightness of the coupling ) )
Defective coupling o . Readjust coupling
screws and the concentricity of joints.
Abnormal - A A
i ) ) Check the bearing for vibration or )
noise Defective bearing Contact our service center

abnormal noise.

Parameter misset

Check control parameters

Refer to Chapter 4
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8.2.2 Servo Drive
If the ALARM occurs, error signal out contact (ALARM) is turned OFF, and the motor

stops by the action of Dynamic Brake

[Actions to be taken in case of an alarm]

CODE Name Cause Corrective action
Nor—-oF Normal svoff Servo OFF Normal condition -
Nor—on Normal svon Servo ON Normal condition -
L1.01 L1.01 R8232. Comm. error, Control circuit Replace the Drive

operating error
AL-01 | Emergency Stop | EMG input contact turned OFF Check external DC24V power supply
AL-02 Power Fail :l;/][gltrllspower shut off during Servo ON Check the wiring of main power supply
AL-03 Line Fail Motor and encoder miswriting vaih”eank set values and CN2 wiring, U.V.W
AL-04 Motor Output Error of Output (U.V.W) open phase Check U,V,W wiring and IPM module damage
AL-05 Encoder Pulse | No. of encoder pulse set error Check set value[PE-204] and CN2 wiring.

_ . e . Check the [PE-502] position command pulse set
AL-06 | Following Error | Position pulse following error value. wiring and Limit contact, gain set value
AL-07 Not Used Not Used -

Check the output terminal wiring motor -
AL-08 Over Current Over current encoder set value, gain set, Replace drive if
O.C. continues.
AL-09 Over Load Over load Chec.k. Loaq. condition, Brake operating
condition, wiring, motor - encoder set value.
Check input voltage, wiring If braking resistance,
AL-10 Over Voltage Over voltage damage of braking resistance, excessive
regenerative operation
AL-11 Over Speed Over speed Check encoder set value, encoder wiring, gain set
AL-12 Not Used Not used -
AL-13 Not Used Not used -
AL-14 | ABS Data Error | Absolute encoder data transmission error | Check the initial reset [PC-811]
AL-15 | ABS Battery Error | Absolute encoder battery error Eheck .the. initial reset [PC-811] and if
battery is discharged
AL-16 | ABS Multi Error | APSolute encoder multi-rotation data | oo 4o initial reset [PC-811]
transmission error
AL-17 | ABS Read Fail | Absolute encoder reading error Check encoder
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 | Flash Erase Fail | Deleting error of flash ROM data Replace drive
AL-21 Flash Write Fail | Writing error of flash ROM data Replace drive
AL-22 Data Init Error Error of data initialization Replace drive
AL-23 EPWR Hardware error [PE-203] set error
Input of parameters, which cannot be
Err1 Error1 changed. is attempted during Servo ON Turn OFF the servo and change the set value
Err2 Error2 Input of data which is out of set range Input values within the set range
Err3 Error3 Change the menu which is locked by | Change the menu [PC-810] with unlock

[PC-810](Menu Data Lock)

condition

8-6
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[Overload charateristic curves of Servo Drive]

10000 e Rated Overload operating time
'\ current : Set
\\\ (%) Min. MR vlalue
§ \\ 100 co
oy
*C‘)‘) N\
£ \\j\\ 150 | 600 | 1500 | 1200
E N
2 \ 200 60 150 90
O 100 iz
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10 g:
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Motor rated current(%)
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Appendix1 Summary Program Menu

Appendix1 Summary Program Menu

Menu consists of 9 menu group, and function of each menu is as below.

Comm. Code Name of Menu Group Function
Pd-001 Status Menu Indicates operation status information of
~ Pd-020 Each Servo.
PA-101 Alarm Menu Stores & Indicates records of Alarm that is
~ PA-120 Happened before.
PE-201 . . .
System Menu Stores information of system construction
~ PE-220
PE-301 c M Stores set variables that is related to control.
~ PE-320 ontrol Menu
PE-401 Analog Menu Stores set variables that is related to analog
~ PE-420 g /0.
PE-501 Stores set variables that is related to 1/O
InOut Menu .
~ PE-520 connection.
PE-601 . Stores set variables that is related to Speed
— PE_620 Speed Operation Menu operation
PE-701 . Stores set variables that is related to position
Pulse Operation Menu .
~ PE-720 pulse operation
PC-801 . .
— PC_820 Command Menu Execute operation handling

From the below menu table, the abbreviation for each mode means ;
P : Used at Position control mode
S : Used at Speed control mode
T : Used at Torque control mode

(M) metronix Appendix 1-1
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1) Operation State Indicating Menu (Refer to chapter 4.3)

MENU UNIT INI
i App
Comm Description
CODE NAME MIN MAX Mode
Code
- - Indicates current operation status.
0 Pd-001 | Current State PST
- - (Normal : nor, Alarm : Alarm No.)
r/min 0.0 )
1 Pd-002 | Current Speed Indicates current speed. PST
-9999.9| 9999.9
Command r/min 0.0 )
2 Pd-003 Indicates current command speed. ST
Speed -9999.9| 9999.9
- 0 Indicates cumulative value of position command
3 Pd-004 | Current Pulse P
-99999 | 99999 | Pulse that are input from external device.
- 0
4 Pd-005 | Feedback Pulse Indicates feedback pulse when controlling position. PST
-99999 | 99999
- 0
5 Pd-006 | Pulse Error Indicates remained position pulse that is to be operated. P
0 99999
- 1000 . . .
6 Pd-007 | E-Gear NO Indicates numerator O of electronic gear ratio. P
1 99999
Command [%] 0 Indicates current command torque at torque limit
7 Pd-008 ) T
Torque -999.99| 999.99 | operation.
e [%] 300 ) o )
8 Pd-009 | Torgue Limit 0 300 Indicates torgue limit setting value. PST
[%] 0 ) )
9 Pd-010 | Current Load Indicates current load ratio compared to rated. PST
—99999 | 99999
[%] 0 . )
10 Pd-011 | Average Load 0 99999 Indicates the average load ratio for 5 seconds Compared to rated. PST
) [%] 0 Indicates instantaneous max. load ratio compared to
11 Pd-012 | Maximum Load PST
-99999 | 99999 | rated.
) Volt 0.0 . . .
12 Pd-013 | DC Link Voltage Indicates DC Link voltage of current main power. PST
0.0 999.9
CN1connection - - .
13 Pd-014 Indicates contactsCN1 I/O status. PST
state I/O SET - -
- - Indicates input status that is handled forcibly by external(Handy
14 Pd-015 | Input EXT SET PST
- - Loader, PC) (refer to PC-808)
3 - » Indicates 1/O status that is perceived last
15 Pd-016 | I/O State - - (It is perceived and indicated when A contact:ON, B contact:OFF) PST
16 | Pd-017 | Input Logic Set = -
17 Pd-018 | Input Logic Save = = Menu that is related to communication. PST
18 | Pd-019 | Alarm bit = -
Software - - . )
19 Pd-020 . Indicates the Software Version. PST
Version - -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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2) Alarm state indicating Menu

MENU UNIT INI
Comm. Description aEE
CODE NAME MIN MAX Mode
Code
Alarm history 01 ~ 20 - -
?f) PAjO1 Alarm H|sto~ry01 3 3 Indicates Alarm state that is happened before PST
39 PA-120 | Alarm History20
# Alarm code and details
CODE Menu title Cause Checking ltems
nor-oF Normal sv—off Servo off  Normal condition -
nor-on Normal sv-on Servo on Normal condition
L1.01 L1014 RS232Qomm.error, Control circuit Replace the drive
operation error
AL-01 Emergency Stop EMG input contact turned OFF Check external DC24V power supply
AL-02 Power Falil gzltzs power shut off during Servo ON Check the wiring of main power supply
AL-03 Line Fail Motor and encoder miswriting Check set values and CN2 wiring, U,V,W wiring.
AL-04 Motor Output Error of Output (U.V.W) open phase Check U,V,W wiring and IPM module damage
AL-05 Encoder Pulse No. of encoder pulse set error Check set value[PE-204] and CN2 wiring.
AL-06 Following Error Position pulse following error Check t_h_e [PE‘W] position gommand pulse set
value, wiring and Limit contact, gain set value
AL-07 Not Used Not Used -
AL-08 Over Current Over current Check thle output termlna[ wiring motor : encoder set
value, gain set, Replace drive if O.C. continues.
AL-09 Over Load Over load Chgck Load condition, Brake operating condition,
wiring, motor - encoder set value.
Check input voltage, wiring If braking resistance,
AL-10 Over Voltage Over voltage damage of braking resistance, excessive regenerative
operation
AL-11 Over Speed Over speed Check encoder set value, encoder wiring, gain set
AL-12 Not Used Not used -
AL-13 Not Used Not used -
AL-14 ABS Data Error Absolute encoder data transmission error | Check the initial reset [PC-811]
AL-15 ABS Battery Error Absolute encoder battery error C_heck the initial reset [PC-811] and if battery is
discharged
AL-16 ABS Multi Error | APSOlute encoder  multi-rotation data | oo e initial reset [PC-811]
transmission error
AL-17 ABS Read Fail Absolute encoder reading error Check encoder
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 Flash Erase Fail Deleting error of flash ROM data Replace drive
AL-21 Flash Write Fail Writing error of flash ROM data Replace drive
AL-22 Data Init Error Error of data initialization Replace drive
AL-23 EPWR Hardware error [PE-203] set error
Input of parameters, which cannot be
Errl Errort changed. is attempted during Servo ON Turn OFF the servo and change the set value
Err2 Error2 Input of data which is out of set range Input values within the set range
Err3 Error3 Change the menu which is locked by Change the menu [PC-810] with unlock condition

[PC-810](Menu Data Lock)
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3) System variables setting menu (Refer to chapter 4.4.1)

Menus marked with “*” cannot be corrected during Servo—-On

MENU UNIT INI
Description App
comm | 5ope NAME MIN MAX Mode
Code
*PE-201 » - Sets Motor ID (Refer 4.4.1), When setting motor ID: Be
40 Motor ID 0 99 set automatically from [PE-210] to [PE-217] PST
RS232 Comm. speed [bps] 0 Sets RS232 communication speed of CN3
41 | *PE-202 0=9600[bps], 1=19200[bps] pST
Baud Rate 0 | 2=38400[bps],3=57600[bps]
- 0 Sets applied encoder type (0 : A phase lead, 1: B
42 *PE~203 | Encoder Type 0 9 phase lead, 6 : Absolute encoder) PST
P/r 3000
43 *PE-204 | Encoder Pulse Sets the number of encoder pulse. PST
1 99999
[%] 300 o
14 PE-205 CCW TRQ Limit 0 200 Sets torque limit value at CCW. PST
[%] 300 .
45 PE-206 CW TRQ Limit 0 300 Sets torque limit value at CW. PST
- 0
46 *PE-207 | System ID 0 99 Sets drive ID on communication PST
- 0 ) .
47 *PE-208 | System Group ID 0 99 Sets drive group ID on communication PST
- 2 Sets the operation status display menu with
48 PE-209 | Start Menu No. 1 20 [Pd-001]~[Pd-020] at power on. PST
YPE-210 i gf-cm-s” ID Sets inertia of motor. (Modification is possible when
49 Inertia 0.01 999.99 [PE_201] is uon) PST
PE-211 kgf-cm/A ID Sets torque constant of motor
50 Tra Con 0.01 999 99 | (Modification is possible then [PE-201] is “0”) PST
PE_D12 mH ID Sets phase inductance of motor
51 Phase Ls 0.001 | 99.999 | (Modification is possible when [PE-201] is “07) PST
PE-213 ohm ID Sets phase resistance of motor
52 Phase Rs 0.001 | 99.999 | (Modification is possible when [PE-201] is “0”) PST
PE-214 A ID Sets rated current of motor
53 Rated Is 001 | 999.99 | (Modification is possible when [PE-201] is “0” .) PST
TPE-215 r/min ID Sets max.speed of motor
54 Max Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “0”) PST
PE-216 r/min ID Sets rated speed of motor
55 Rated Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “0”) PST
«PE-217 - 8 Sets pole number of motor
56 Pole Number 98 | (Modification is possible when [PE-201] is “0") PST
57 PE-218 | Not Used - -
58 PE-219 | Not Used - -
59 PE-220 | Not Used

¥ Communcation code is to be used for selecting the menu when using TOUCH or PC Communication.
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Motor type and 1D

Model ID | Watt Remark Model ID | Watt Remark
SAR3A | 1 30 SEO09A | 61 900
SAR5A 2 50 SE15A | 62 | 1500
SAO1A 3 100 SE22A | 63 | 2200
SE30A | 64 | 3000
SBOTA | 11 100 SEO06D | 65 | 600
SBO2A | 12 | 200 SE11D | 66 | 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 | 250 |Customized type SE22D | 68 | 2200
HBO2A | 15 | 200 | Hollow Shaft SEO3M | 69 | 300
HBO4A | 16 | 400 | Hollow Shaft SEO6M | 70 | 600
SEO9M | 71 900
SCO4A | 21 400 SE12M | 72 | 1200
SCOBA | 22 | 600 SEO5G | 73 | 450
SCO8A | 23 | 800 SE09G | 74 | 850
SC10A | 24 | 1000 SE13G | 75 | 1300
SC03D | 25 | 300 SE17G | 76 | 1700
SC05D | 26 | 450 HEO9A | 77 | 900 | Hollow Shaft
SC06D | 27 | 550 HE15A | 78 | 1500 | Hollow Shaft
SCO7D | 28 | 650 SE11M | 79 | 1050 |Customized type
SCOIM | 29 SEO7D | 80 650 |Customized type
SC02M | 30 SF30A | 81 | 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 2200
HCO6H | 33 | 600 Only S/T SF35D | 86 | 3500
SCO5A | 34 | 450 Only S/S SF55D | 87 | 5500
SCO58H | 35 | 500 Only S/S SF75D | 88 | 7500
SCO8A | 36 750 Only S/S SF12M | 89 | 1200
SF20M | 90 | 2000
HBO1A | 37 100 | Hollow Shaft SF30M | 91 | 3000
HC10A | 38 | 1000 | Hollow Shaft SF44M | 92 | 4400
HE30A | 39 | 3000 | Hollow Shaft SF20G | 93 | 1800
HBO3H | 40 | 250 Semic(:?)r;lléuotor SF30G | 94 | 2900
SF44G | 95 | 4400
HCO5H 99 500 [Customized type
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# Motor type and ID

Model ID | Watt Remark Model ID | Watt Remark
SE35D | 101 | 3500 Only DS
SE30D | 102 | 3000 |Customized type
SF44ML | 103 | 4400 | For LG Only
SF75G | 104 | 7500 |Customized type
SE35A | 105 | 3500 |Customized type
SF55G | 106 | 5500 |Customized type
SF60M | 107 | 6000 [Customized type
SG22D | 111 | 2200
SG35D | 112 | 3500
SG5H5D | 113 | 5500
SG75D | 114 | 7500
SG110D| 115 | 11000
SG12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60M | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G| 136 | 11000
SG150G | 137 | 15000
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4) Control Variables Setting Menu (Refer to chapter 4.4.2)
Menus marked with “*” cannot be corrected during Servo—ON

MENU UNIT INI
D it Appl.
escription
comm | oope NAME MIN MAX Mode
Code
2.0 o )
60 PE-301 Inertia Ratio Sets inertia ratio of load (Refer to chapter 4.4.2) PST
1.0 500.0
1/s 50 . ) .
61 PE-302 | Position P Gaini 0 00 Sets position control proportional gain 1 P
1/s 70 . ) .
62 PE-303 Position P Gain2 0 500 Sets position control proportional gain 2 P
[%] 0 . )
63 PE-304 | P Feedforward 0 100 Sets position feed—forward control ratio P
msec 0
64 PE-305 P FF FLT TC Sets the time—constant of position feed—forward control filter P
0 10000
msec 0 . " .
65 PE-306 | P CMD FLT TC Sets the time—constant of position command filter P
0 10000
66 pE-307 | Speed P Gain rad/s Sets speed proportional gain 1 bs
pee an 0 5000 | (APD-VSR5~04:500, VS05~10:300, VS15~110:200)
67 PE-308 | Speed P Gain? rad/s Set speed proportion gain 2.. pS
pee an 0 5000 | (APD-VSR5~04:800,VS05~10:400,VS15~110:300)
63 PE-309 | Speed | TO1 msec Sets speed integral time constant 1 bs
pee 1 10000 | (APD-VSR5~04:20, VS05~10:30, VS15~110:50)
69 PE-310 | s 417Co msec Sets speed integral time constant 2 bs
pee 1 10000 | (APD-VSR5~04:13, VS05~10:25, VS15~110:30)
msec 0.0
70 PE-311 | Speed IN FT Sets speed command filter S
0.0 100.0
msec 0.5 .
71 *PE-312 | Speed FB FT Sets speed feed—back filter PS
0.0 100.0
r/min 0.0 )
72 PE-313 | Zero Speed Gain Sets the speed range of zero speed gain PS
0.0 100.0
msec 0.0 .
73 PE-314 | TORQ. CMD FLT Sets torque command filter PST
0.0 1000.0
- 0 Sets avoid resonance driving operation
74 PE-315 | DE-Resonance . : . ; PST
0 1 ( 0 : no operation, 1 : operation)
Hz 300 . o
75 PE-316 | Notch Frequency 0 1000 Sets avoid resonance driving frequency PST
- 100 . .
76 PE-317 Notch Bandwidth 5 000 Sets avoid resonance band width PST
- 1.1 Set the time of Overload characteristic.
77 PE-318 | Overload offset L PST
1.0 3.0 (Do not change it as it was already set.)
r/min 100.0 | Sets the changed speed at PI-P control (‘PCON’ input)(P
78 | PE-319 | Speed P Control : PS
0.0 9999.9 | control is operated at less than set speed)
- 1 Automatically switch from speed control to position control at
79 PE-320 | Zero Speed Lock ‘STOP” input or command 0 voltage at [PE-403](SClamp PS
0 1 Mode)=1,(0:not used, 1:operation)

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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5) Analog I/O variables setting menu (Refer to chapter 4.4.3)

Menus marked with “*” cannot be corrected during Servo—-On

MENU UNIT INI
. App
Comm Description
CODE NAME MIN MAX Mode
Code
r/min 2000.0 | Sets analog speed command at 10[V] -
80 | *PE-401 | Analog Speed 0.0 max | ~Max values is max speed of motor(Refer 4.4.3)
my 0.0 Sets the offset of d d S
- ets the offset of speed comman
81 PE-402 | Speed Offset 21000.0 | 1000.0
- 0
82 PE-403 | SClamp Mode 0 1 Sets zero speed clamp operation S
my 0.0 Set doal ti It S
- ets zero speed clamp operating voltage
83 PE-404 | SClamp Volt 0.0 9000.0
. - 0 Sets speed override operation S
84 | *PE-405 | Speed Override 0 1 (0 : Not used, 1 : Override operation)
[%] 100
85 *PE-406 | Analog Torque 0 200 Sets analog torque command at 10[V] PST
my 0.0 Sets the offset of t d T
- ets the offset of torque comman
86 PE-407 | Torque Offset ~1000.0 | 1000.0
- 0
87 PE-408 | TClamp Mode 0 1 Sets zero torque clamp operation T
mV 0.0 )
88 PE-409 | TClamp Volt Sets zero torque clamp operation voltage T
-1000.0 | 1000.0
- 1
89 PE-410 | Monitor Type1 0 0 Sets type of analog output! for monitoring PST
- 0 Sets mode of analog output1 for monitoring
90 PE-411 Monitor Mode1 (0:mark direction sorting, 1:mark absolute value without PST
0 ! direction sort)
- 19| Sets scale of analog output! f itori
- i ets scale of analog output1 for monitoring
91 PE-412 | Monitor Scale1l 01 9999.0 PST
mY 0.0 Sets offset of anal tputl f itori
- i ets offset of analog output! for monitoring
92 PE-413 | Monitor Offset1 100.0 100.0 PST
- 3
93 PE-414 | Monitor Type?2 0 0 Sets type of analog output2 for monitoring PST
- 0 Sets mode of analog output2 for monitoring
94 PE-415 | Monitor Mode2 (0:mark direction sorting, 1:mark absolute value without PST
0 1 direction sort)
- 1.0 o
95 PE-416 | Monitor Scale? Sets scale of analog output2 for momitoring PST
0.1 9999.0
mY 0.0 Sets offset of anal tput2 f itori
- i ets offset of analog output? for monitoring
96 PE-417 | Monitor Offset2 100.0 100.0 PST
- 0 Set motor operating direction for torque command voltage at
97 PE-418 | Torque Com Dir 0 1 torque control operation. (0 : Forward direction at + voltage,
1 : Forward direction at —voltage)
98 | PE-419 | Not Used = -
99 | PE-420 | Not Used = -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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6) I/0 Contacts Variables Setting Menu (Refer to chapter 4.4.4)

MENU UNIT INI
. App
Comm Description
CODE NAME MIN MAX Mode
Code
. Pulse 100 Sets the output range of position operation finishing signal
100 PE-501 Inposition P
0 99999 | (Refer to chapter 4.4.4)
Pulse 90000 Sets the output range of position operation follow error
101 PE-502 | Follow Error ) P
0 999999 | signal
102 PE-503 | O Speed RNG t/min 10.0 Sets the output range of zero speed signal PST
P 0.0 9999.9 P ¢ P ¢
r/min 100.0 ) .
103 PE-504 | Inspeed Sets the output range of speed reaching signal S
0.0 9999.9
r/min 50.0
104 PE-505 | Brake SPD Sets brake output speed PST
0.0 9999.9
. msec 10 )
105 PE-506 | Brake Time Sets brake output delay time PST
0 10000
_ Per each | Sets operation reset mode of main power error
106 PE-507 | PowerFail Mode model [ 0: less than VS041(reset by hand), PST
0 1 1 : more than VS05(automatic reset)]
- 1 Sets generating brake control operation
107 PE-508 | DB Control 0:SVOFFat stop,less than  [PE-503](zerospeed):Free-run PST
0 1 1:SVOFF at stop, generating brake function is always operated
- 2 Sets position pulse clear operating mode
T E i
108 | PE-509 | Pulse Clear Mode 0 : Edge operating . P
0 2 1t Level operation(response instantly)
2 : Level operation(filter operating)
- 1 Sets divide ratio of encoder signal output
109 PE-510 | Pulse Out Rate o ) PST
1 16 —Divide ratio : 1,2,3.....16
110 | PE-511 | Not Used - -
- 1 Automatically Cancel after ESTOP operation
111 PE-512 | ESTOP Reset ) PST
0 1 (0:reset by hand, 1 : automatic rest)
112 | PE-513 | Not Used - -
) - 0 0: DIR—Switching direction, STOP—stop
113 PE-514 | Dir Select Mode ) . S
0 1 1: DIR—CW operation, STOP—CCW operation
. - 30 Sets Logic of output contacts.
114 PE-515 | Output Logic . PST
0 63 (30=ZSPD output, 26=TGON signal output)
msec 0 )
115 PE-516 | PWM off Delay N 1000 Sets the delayed time(PWM-off) when command SV-off PST
116 PE-517 - -
~ ~ Not Used
117 PE-518
[%] 50.0 Set zero speed gain ratio that is applied to the speed
118 PE-519 | ZSPD Gain Rate range that are below the value which were set in [PE- S
1.0 100.0
313].
119 *PE-520 | Gain Conv Mode 0 - 0 Set switching mode of Gain1, Gain2. 0 : Use Gain1 only
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1: When Input contact Gain2 is off, Use Gainl.

When Gain 2 is ON, Use Gain2
2: If speed command[PE-503] is higher than zero speed,
Gain1 is to be switched to Gain 2.
3: If pulse error[PE-501] is bigger than inpos value, Gain 1 is
to be switched to Gain 2.

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communication.
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7) Speed operation variables setting menu(Refer to chapter 4.4.5)

Menus marked with “*” cannot be corrected during Servo—-On

MENU UNIT INI
. Appl.
Comm Description
CODE NAME MIN MAX Mode
Code
- 1 Sets operation mode (Refer to chapter 4.4.5)
0 : torque control mode
1 : speed control mode
2 : position control mode
3 : speed/position control mode
) (‘MODE’ contact=0FF: position mode)
120 *PE-601 | Operation Mode 0 5 4 : speed/torque control mode PST
(‘MODE’ contact=0OFF: torque mode)
5 : position/torque control mode
(‘MODE’ contact=0FF: torque mode)
(Surely set ‘0’ for [PE-320] when using the operation mode
3 &4)
r/min 10.0
121 PE-602 | Speed Command1 ST
-Max +Max
/min 500.0 Be selected as per the status of speed
122 | PE-603 | Speed Command?2 ~| command input contact ST
~Max | +Max | [SPD1][SPD2][SPD3]
r/min 500.0 [X]: OFF, [O]: ON
123 PE-604 | Speed Command3 ST
-Max +Max
/min 1000.0 [XT[XI[X] : Analog speed command
124 PE-605 | Speed Command4 [O1[XIIX] : Internal speed command 1 S
’M?X +*Max | [X][0][X] : Internal speed command 2
r/min 1500.0 I [0][O]1[X] : Internal speed command 3 s
125 PE-606 | Speed Commandb ~Max +Max [X][XI[O] : Internal speed command 4
r/min_ | 2000.0 | [OI[XI[O] : Internal speed command 5
126 PE-607 | Speed Command6 M M [X][O][O] : Internal speed command 6 S
ax ax [O][O][0] : Internal speed command 7
r/min 3000.0
127 PE-608 | Speed Command? S
-Max +Max
msec 0 S N | S
- i ets the accelerating time
128 PE-609 | Accel Time 0 100000 o]
mees 0 Sets the decelerating ti S
- i ets the decelerating time
129 PE-610 | Decel Time 0 100000 g
- 0 Sets S type control on speed control s
130 | +PE-611 | S Type Control 0 1 (0 : Linear Accel/Decel , 1 : S type Accel/Decel )
r/min 100.0 ) )
131 PE-612 | Test Run Speed0 Sets speed 0 at continuous test operation PST
—Max +Max
r/min -500.0 ) )
132 PE-613 | Test Run Speedi Sets speed 1 at continuous test operation PST
-Max +Max
r/min 1000.0 ) )
133 PE-614 | Test Run Speed? Sets speed 2 at continuous test operation PST
-Max +Max
r/min | —2000.0 ) )
134 PE-615 | Test Run Speed3 Sets speed 3 at continuous test operation PST
-Max +Max
sec 5 ) ) )
135 PE-616 | Test Run Time0 1 50000 Sets time 0 at continuous test operation PST
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MENU UNIT INI
. App
Comm Description
CODE NAME MIN MAX Mode
Code
Sec 5 . . .
136 PE-617 | Test Run Time1 Sets time 1 at continuous test operation PST
1 50000
. sSec 5 . . .
137 PE-618 | Test Run Time2 Sets time 2 at continuous test operation PST
1 50000
sec 5
138 PE-619 | Test Run Time3 Sets time 3 at continuous test operation PST
1 50000
139 | PE-620 | Not Used - =
¥ Communication mode to be used for selecting the menu when using TOUCH or PC

Communication.
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Appendix1 Summary Program Menu

8) Position preration variables setting menu (Refer to chapter 4.4.5)

Menu marked with “*” cannot be corrected during Servo—ON

MENU UNIT INI
. App
Comm Description
CODE NAME MIN MAX Mode
Code
- 1 Sets the input pulse logic of position operation
140 | *PE-701 | Pulse Logic 5 (Refer to chapter 4.4.6) P
1000 . )
141 *PE-702 | Electric Gear NO . 99999 Sets numerator 0 or electronic gear ratio P
- 1000 . ) )
142 *PE-703 | Electric Gear DO 1 99999 Sets denominator 0 or electronic gear ratio P
- 1000 . )
143 *PE-704 | Electric Gear N1 1 99999 Sets numerator 1 or electronic gear ratio P
- 2000 . ) )
144 *PE-705 | Electric Gear D1 1 99999 Sets denominator 1 or electronic gear ratio P
- 1000 . )
145 *PE-706 | Electric Gear N2 . 99999 Sets numerator 2 or electronic gear ratio P
- 3000 . ) )
146 *PE-707 | Electric Gear D2 . 99999 Sets denominator 2 or electronic gear ratio P
- 1000 . .
147 *PE-708 | Electric Gear N3 . 99999 Sets numerator 3 or electronic gear ratio P
- 4000
148 *PE-709 | Electric Gear D3 ] 99999 Sets denominator 3 or electronic gear ratio P
149 pe-710 | Backlash Pulse 0 Sets backlash compensation in position operation .
*PE—
acrias 0 10000 (Standard : 4 interpolation pulse)
- 0 O:electronic gear ratio 0~3 selecting 1:0Offset value
150 PE-711 E-Gear Mode override function to numerator 0 of electronic gear P
0 1 ratio
- 0 Directly setting numerator 0 of offset value on menu of
151 PE-712 | E-Gear offset EGEAR1 contact ON—increase, EGEAR2 contact ON P
-99999 99999 —decrease
Position Pulse Direction - 0 Cohverts th‘e d|‘rect|on 'by pulse in position operation
152 *PE-713 ) 0 : Operating in the direction of command P
Pulse Dir 0 1 1 : Operating in the counter direction of command
153 PE-714 | Not Used - B
154 PE-715 | Not Used B B
155 PE-716 | Not Used B B
156 PE-717 | Not Used B B
157 | PE-718 | Not Used = -
- - Absolute encoder’s Multi Turn Data.
158 PE-719 | ABS Multi Turn Menu display is not possible as it is for P
communication only.
- - Absolute encoder’s Single Turn Data.
159 PE-720 | ABS Single Turn Menu display is not possible as it is for P
communication only.

¥ Communication code is to be used for selecting the menu when using TOUCH or PC communication.
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9) Operation handling menu (Refer to chapter 5)

Menu marked with “*” cannot be corrected during Servo—ON

MENU UNIT INI
Comm Description
CODE NAME MIN MAX
Code
160 PC-801 | Alarm Reset - - Reset current alarm (Refer to chapter 5)
161 PC-802 | Alarm His Clear Clear alarm history

- - Execute test operation by hand

[Left] : forward rotating [Right] : reverse rotating
[Up] : test operation speed changing

162 PC_803 Manual TeSt Run ([PE7602]~[PE7608])

[Enter] : End

Operating is not related to input status of CN1

- - Continuous operation by speed and time that are set on menu, press

163 PC-804 | Auto Test Run [Enter] for end
Operating is not related to input status of CN1

- 1 Sets automatic tuning operation of load inertia.
0: no auto tuning operation

: auto tuning within 1~5 of inertia range

: auto tuning within 5~10 of inertia range

: auto tuning within 10~25 of inertia range

: auto tuning within 25~50 of inertia range
 auto tuning within 50~100 of inertia range

O wn =

164 PC-805 | Gain Tune Run

(Procedure)

(Dsets the range with[Left], [Right] key

(@execute forward/reverse operation about 10 times at 1000[r/min]

(®Press [Enter] key, then auto tuning result is saved at [PE-301],
[PE-307], [PE-309], and set as “0” automatically

Press [Enter] key, then motor rotate as forward
_ - Direction, and search for Z phase of encoder for stop

165 PC-806 | Z POS Search

- - After setting the input contact number(0~d) with

[Left], [Right] key, press [Uplkey, then the status of input contact
166 PC-807 | IN Logic Set is changed.

Segment “Off” : Normal — A contact

Segment “On” : Normal — B contact

- - After setting the input contact number (0~d) with [Left], [Right]
key, press [Up] key, then input contact is “ON” forcibly.

167 PC-808 | EXT Input Set Segment “Off” : Switch status of CN1

Segment “On” : Make “On” forcibly.

All contacts are OFF at power off

Press [Enter] key, then data of menu are changed to initial value
automatically

_ _ But, system menu data of [PE-201]~[PE-220] is not changed
(It will be applied when the Power is supplied again.)

168 *PC—-809 | Menu data Init

¥ Communication code is to be used for selecting the menu when using TOUCH or PC communication.

Appendix 1-14 e=f=get s




Appendix1 Summary Program Menu

MENU UNIT INI
Comm Description
CODE NAME MIN MAX
Code
- - Press [Enter] key at using absolute encoder,then reset absolute
170 PC-811 | ABS Encoder set ~ 7 encoder for 5 seconds.
- - Compensates current offset of Hall-CT
[Left] key : display current offset value of U phase
[Right] key : display current offset value of W phase
i PC-812 | Current Offset - - [Up] key : save existing current offset value
In case of downloading servo soft, surely turn power ON/OFF 3~5
times, after that press[Up] Key and save current offset value.
172 PC-813 - -
~ ~ Not Used B _
173 PC-814
% 0 Display instantaneous max. load ratio for the rated.
[Right] Key : Display instantaneous max. load ratio of forward
direction
174 PC-815 | Peak Load L :Di i . i
9999 9999 ([j_eft]. Key : Display instantaneous max. load ratio of reverse
irection
[Up] Key : Reset instantaneous max. load ratio.
: . Pulse 0
Following - position Display the encoder pulse amount that motor is rotated.
175 PC-816 pulse 9.9.9.9.9.9] 999999 | [Up] Key : Reset encoder pulse amount
Feedback Pulse
176 PC-817 - -
~ - Not Used
179 PC-820

¥ Communication code is to be used for selecting the menu when using TOUCH or PC communication.

e, (L0, (L0, 00, (L0,

(- (=)
| | )

Display Input contact logic Handling position of Input contact

[Input contact : upper]

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

SPD1/ SPD2/ SPD3/

SVON EGEAR1 | EGEAR2 | MODE

DIR PCON [ CCWLIM [CWLIM | TLIMIT | EMG

(a) (b) (c) (d)

STOP | ALMRST [ GAIN2 | PCLEAR

[Output contact : lower]

(=) (-) (=) (=) (=) (=)

BRAKE |INSPD/INPOS| ZSPD READY [ TLOUT | ALARM
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Appendix 2 Test Operation

Thanks for purchasing our products.

Customers are requested to follow the following procedure for trial operation.

1. Verify the product : Verify if the product is the same one you
purchased with the label.(Refer to Chapter1.1)

e

2. Connect cable : Single phase AC 220[V] for L1C,L2C.
3 Phase AC220[V] for L1,L2,L3 (Refer to Chapter3.2)

e

3. Connect signal cable : Connect CN1.CN2,CN3 & Motor as per
the operation mode. (Refer to Chapter 1.2 & 3)

e

4. Input the control power supply : Input Single phase AC220[V]
at L1C,L2C (But, Input 3 Phase AC220[V] for APD-VSR5~04)

e

5. Setting motor ID : Set the motor ID in the menu[PE-201].
(Refer to Appendix1 )

e

6. Setting Encoder pulse : Set the encoder pulse in the menu[PE-

204].

7. Input main power supply : Input the 3Phase AC220[V] at

L1,L2,L3
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([PE-602]~[PE-608])

8. Test operation : Press Enter key on the menu[PC-803], and
can proceed the test operation by manual.

* Up Key : Change the operating speed

* Right Key : Motor forward rotation

9. Setting operation mode :

Set the operation mode in the menu[PC<601].

“0” : Torque control operation

Setting speed
ope@tion

“1” : Speed control operation

o awN

. Position control operation
: Speed/Position control operation.
: Speed/Torque control operation

. Position/Torgue control operatig

Setting Position

\4

\4

10.Proceed the speed operation with an Upper
controller by adjusting the menu data as follows.
1)Speed operation variable setting menu
:[PE-601~611]
2)In/Output variable setting menu :

[PE-503, 504, 510, 512, 514, 515, 516]
3)Analog variable setting menu :[PE-401~405]
4)Control variable setting menu :

[PE-301, 307, 309, 311, 312, 313, 319, 320]

(Refer to Appendix 1)

11.Proceed the Position operation with an Upper
controller by adjusting the menu data as
follows.

1)Position operation variable setting

menu :[PE-701~711]
2)In/Output variable setting menu :

[PE-501, 502, 508, 509, 512, 515, 516]
3) Control variable setting menu

: [PE-301~320]

(Refer to Appendix 1)

e
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Appendix 3 Regenerative Resistance

Selecting Regenerative Braking Resistance

When Servo motor is operated with a Regenerative mode, the energy comes into the axis
of Servo drive. This is called a regenerative energy.

Whereas Regenerative energy is charged and absorbed into the smoothing condenser of
Servo drive inside, but if it exceeds the energy that can be charged, it consumes the

regenerative energy with a regenerative braking resistance.

(1) The operating servo motor conditions with regenerative mode ;
@ High speed operation and short deceleration time
@ Repeat Accel/Deceleration very frequently
® When the load inertia is much bigger than motor inertia
@ When operated at the Upper and below axis
® In the case of minus load that rotate the servo motor at load axis
But, Because the regenerative capacity that is installed in the servo drive is a short time

rated of deceleration stop range, the continuous operation by minus load is impossible.

(2) On the Regenerative mode operation, the regenerative energy of motor should be less

than the energy that can be absorbed in the servo drive for proper operation.

(Motor rotating energy — Motor loss — Deceleration load friction) < (Condenser absorbing

energy + Regenerative resistance consuming energy )

N1
= Motor rotating energy = (Jy+ Ji)*(N1?) / 182
= Motor loss = Approx. 3~5% of rated capacity
» Decel. Load friction energy = (7/60)*N1+T *td
= Condenser absorbing energy = 1/2 » C (V1% = V2%) td
< T >
But, J : [ kam®1, N : [r/min], T, [Nm], C[F] Regenerative
and V1 :385[V], V2 :310[V]. IC eneray
4

Regenerative Resistance Need[W]
= (Motor rotating energy — Motor loss — Decel. Load friction energy — Condenser
absorbing energy)/(0.2*T)
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But, Using rate of regenerative resistance is about 20%.

When the result of this value exceeds the regenerative resistance[W], users are requested

to install the regenerative resistance that is higher than the calculated value[W].

3) Absorbing way of regenerative energy when over voltage alarm occurred.

®

@
®

Reduce the load inertia or reduce the operating speed in order to reduce the Motor

rotating energy.

Increase the decal. Time to make the deceleration load friction energy bigger.

Change the standard

regenerative

resistance (Chapter 7 Product Specification).

resistance to option

(4) APD-VS Regenerative capacity (10[%]ED : Standard)

regenerative braking

Model | Regenerative Inside Standard Standard Option Option
No. IGBT Absorbing | Regenerative | Regenerative | Regenerative | Regenerative
energy[J] Braking energy Braking energy
resistance (10[%]ED) resistance (10[%]ED)
VSR5 - 8.6 - - - -
VSO01 - 8.6 - - - -
VS02 20[A] 8.6 50[W]50[Q] 296 140[W]40[Q] 370
VS04 20[A] 17.2 50[W]50[Q] 296 140[W]40[Q] 370
VS05 20[A] 20.3 140[W]40[Q] 370 300[W]23[<] 644
VS10 20[A] 30.5 140[W]40[Q] 370 300[W]23[] 644
VS15 30[A] 43.8 300[W]23[] 644 1200[W]15[Q] 988
VS20 50[A] 58.4 300[W]23[] 644 1200[W]15[Q] 988
VS35 50[A] 73 600[W]11.5[Q] 1289 1800[W]10[Q] 1482
VS50 50[A] 87.6 600[W]11.5[Q] 1289 1800[W]10[Q] 1482
VS75 50[A] 116.8 600[W]11.5[Q] 1289 1800[W]10[R] 1482
VS110 75[A] 175.1 Option(=4) - 2400[W]7.5[Q] 1976

(Note1) Regenerative consuming energy = (V12/R) *

([%]ED/100)

(Note2) APD-VSR5~01 Type does not include regenerative circuit and regenerative

(Note3) For APD-VS02~04 Type, standard regenerative resistance(50[W],

resistance.

50[Q

1) is
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Appendix 3 Regenerative Resistance

installed inside and the terminal between B2~B3 is not connected.
If the regenerative capacity is quite big due to the frequent accel/deceleration,
users are requested to remove the short pin(B2-B3) and install the outside

option regenerative resistance at (B1-82).

(Noted4) For APD-VS110 Type, users need to purchase the regenerative resistance

separately as an option item when need it.
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