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| . Common Instructions

1.1 Product Construction
1.1.1 Checking Products

(D 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 if the Encoder type is fine.

@ Check the external appearance.
— Check if there is any foreign material or moisture.
— Check if there is no 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

AF|’D —

VP
]

O_|4

N
N

L]
——

AnyPack Series

Servo Drive

Type

Drive Capacity

VP :

VS :
VT =

Controller—
embedded type
Standard type
Tension control
type

R5:
01:
02:
04 :
05:
10:

50W 15 1500W
100W :20 : 2000W
200w i35 : 3500W
400W :50 : 5000W
500W 75 : 7500W
1000W

Encoder Type

N @ Incremental

A @ Absolute

Operation Soft Type

1. Linear coordinate
position operation
type

2. Rotary coordinate
position operation
type

3. Feeder and sensor—
input position
operation type

4. Push—pull position
operation type

7. Absolute coordinate
step opera{ion type
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Chapter 1: Product Construction

B Servo Motor Product Type

APM -SBO4AE

AnyPack Series

Servo Motor

Motor Capacity

Motor Shape Type

S : Solid shaft type
H : Hollow shaft type
B : Built in type

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

: 130 Flange
: 180 Flange
: 220 Flange

R3:
R5:
01:
1 200W
03 :
04 :
05 :
06 :
07 :
08 :
09 :

02

75

30w
50W
100W

300W
400W
450W
550W/600W
650W
750W/800W
850W/900W

7500W

K 1
L

Shaft Terminal shape

N : Straight

K': One side round
(Standard)

: C Cut

: D Cut

: Taper shape

D 4 O O

: Both side round

——

Motor Capacity

A

D
G
M

: 3000 rpm
: 2000 rpm
: 1500 rpm
: 1000 rpm

Encoder Type

“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

=TT XTI OmMmMmoOoO o>

103

S

Decelerating
ratio

03:1/3
10:1/10

Decelerator

None : No decelerator

G1 : General industry
(Foot Mount)

G2 : General industry
(Flange Mount)

G3 : Precise Decelerator

1

Oil Seal, Brake

None : No oil seal and brake
1 : Oil Seal

2 : Brake

3 : Oil Seal, Brake
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| . Common Instructions

1.1.2 Identifying the Parts
W Servo Motor

— Less than 80 Flanges

Motor Power

Motor Cable Encoder
Connector\% g Connector

Encoder
Cable
v
Shaft ? h Encoder
\ v \J Cover

Bearing Cap Flange Frame Housing

- More than 130 Flanges

Connector

Motor
Connector Encoder
5 E

m Encoder

Cover
F—
Shaft T”?:ﬂﬂ
v v

Frame Housing

Flange

Bearing Cap

1-4 (M) metronix



Chapter 1: Product Construction

Bl Servo Drive
- Small capacity (Less than APD-VP04)

Display

Heat Sink
Operation Key
(Left, Right, Up, Enter)
Main Power
Connector
(L1, L2, L3)

CN3 : Communication

Connector

Regenerative Resistance

Connector (B1, B2, B3)
— Additional Resistance

CN2 : Encoder
Connector

— Internal Resistance

Motor Cable

Connector

(U, vV, W) CNT1 : Control Signal
Connector

Grounding

Connector (E x2)

Front Cover
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| . Common Instructions

- Medium/Large Capacity (More than APD-VP05)

Display

Heat Sink

Operation Key
(Left, Right, Up, Enter)

Main Power Connector

| E—

i CN3 : Communication
0—d

Connector
(L1,L2,L3)

I

Iy

NI
>
Cit2

Control Power

®

Connector
(L1C, L2C)

D& 5 D

N

Il

Regenerative |__|
Resistance

[

A

S

CN1

177

Motor Cable

@

= CN2 : Encoder
D Connector
o—d

Connector

(=]
CN1 : Control Signal
Connector
(U, V, W) D =

Ground /}‘\Q—j‘? Front Cover

SEEEETCAIDIC
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Common Instructions

2.1 Servo Motor
2.1.1 Features

8Servo Motor Model (APM-00000) | SARSA | SAR5A | SAOTA | SBO1A | SBO2A | SBO4A
Applicable drive (APD-0O0M) VPR5 VPO1 VP02 VP04
Rated Output [W] 30 50 100 100 200 400
Rated Torque [N-m] 0.095 0.159 0.318 0.318 0.637 1.274
[kgf-cm] 0.97 1.62 3.25 3.25 6.50 13.0
Maximum [N-m] 0286 | 0477 | 0955 | 0955 | 1.912 | 3.822
Instantaneous
Torque [kgf-cm] 2.92 4.87 9.74 9.74 19.5 39.0
Rated rpm [r/min] 3,000
Maximum rpm [r/min] 5,000
Inertia [kgm1071 | 0.011 0.021 0.045 0.114 0.182 0.321
[gf-cm-s?] 0.0112 0.0214 0.0459 0.116 0.186 0.327
AI.Iowa'bIe I(?ad 30 times of motor inertia 20 times of motor inertia
inertia ratio
Rated power rate [kw/s] 557 | 1052 | 23.80 892 | 2226 [ 50.65
Speed/Position Standard Incremental 2,048[P/R] Incremental 3,000[P/R]
detector Option Absolute, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP55 (Excluding the shaft-
Structure )
through section and connectors)
Rated time Continuous
Specification & Amilezt. te;np. 0~+40°C
Features moien 20~80% (Avoid freezing)
humidity
Atmosphere Avoid direct sunlight, corrosive gas, inflammable gas, oil mist,
or dust.
EN Elevation/Vibration 49[m/s’](5G)
Weight [kl 03 [ 04 [ o052 [ o084 [ 111 [ 163
+Speed-Torgue Characteristics ¢
APM-SAR3A APM-SAR5A APM-SA01A
O.5==F 1.0
2.8 0.4 0.8 N
Toraue2 | Ppak operating range TO“]USO 3 Ppak o erat&g range Torque Peak gperatjng rapge
(N-m) 1.4 (N-m) 0.2 (Nm) 0.4
T
0.07 Commugug loperafing rapge Com@ngcus opgrating rangg
0 ~7500 2000 3000 4000 5000 0 7500 2000 3000 4000 5000 0 0002000 3000 4000 5000
rpm(r/min) rpm(r/min) rpom(r/min)
APM-SBO1A APM-SB02A APM-SB04A
1.0 2.0 4.0
1. 3.2
Torque Ppak operatig range Torque eak dperatihg range Torque Peak pperafing rahge
0.6 1.2 24
(N-m) 04 (N'm)0,8 (N-m) 16
o —
0.2 Continuous| operating range 0.4 Continuous| operating range 0.8] corltinuods opefating fange

0 1000 2000 3000 4000 5000
rom(r/min)

0 1000 2000 3000 4000 5000
rpm(r/min)

0 1000 2000 3000 4000 5000
rom(r/min)
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Chapter 2: Product Specification

B Product Features

Servo Motor Model (APM-00000) SCO04A SCO6A SCO8A SC10A SCO03D SC05D
Applicable drive (APD—0000) VP04 VP05 VP10 VP04
Rated Output [kw1 0.4 0.6 0.8 1.0 0.3 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
Maximum [N-m] 3.82 5.34 6.88 9.56 4.29 6.44
Instantaneous
Torque [kgf-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
[kg-m?107*] | 0.674 1.092 1.509 1.927 0.674 1.092
Inertia
[gf~cm~sz] 0.687 1.114 1.539 1.966 0.687 1.114
Allowable load 15 times of motor

15 times of motor inertia

inertia ratio inertia
Rated power rate [kw/s] 24.07 | 33.45 | 43.02 | 5265 | 30.36 | 42.19
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP65 (Excluding the shaft-
ki though section and connectors)
Rated time Continuous
Specification & Ambient temp. 0~+40°C
Features Ambient —ano, . .
humidity 20~80% (Avoid freezing)
Atmosphere Avoid direct sunlight, corrosive gas, inflammable gas, oil mist or
dust.
E/NV Elevation/Vibration 49[49m/s?1 (5G)
Weight [kal 1.85 | 2.49 | 3.15 | 3.80 | 1.85 ’ 2.49
¢Speed-Torgue characteristicse
APM-SCO04A APM-SCO06A APM-SCO8A
4.0 6.0 ===\— 7.5
3.2 4.8 6.0
TOfQUGZA Peak operating range TO’QUSS 6 Pdak opgratin range\ TorqueAE Peak ogerating ran e\
(N'm) 1.6 (N'm) 2.4 (N'm) 3.0
0.8 contjnuoug operdting rdnge 1.2 Confinuou operating range 1.5 Confinuou operating range
071000 2000 3000 4000 5000 0 7000 2000 3000 4000 5000 077000 2000 3000 4000 5000
rpm(r/min) rom(r/min) rpm(r/min)
APM-SC10A APM-SC03D APM-SC05D
100 5.0 7.0
8.0 4.0 N 5.6
N N
Torquee.o Peak operating ange\ Torquea.o Peak ¢perating fange TorqueAIZ Peak ¢perating fange
(N-m) 40 (N'm>2,0 (N-m)z_8
2.0 - - 1.0 1.4
Confinuou opergating renge Continupus operat|ng range Continuolus operating range
0 7000 2000 3000 4000 5000 0 1000 2000 3000 0 1000 2000 3000
rpmur/min) rom(r/min) rom(r/min)
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Common Instructions

B Product Features

Servo Motor Model (APM-00000) SC06D SCO07D SE09A SE15A SE22A SE30A
Applicable drive (APD-0000) VP05 VP10 VP15 VP20 VP35
Rated Output [kw1] 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
[kgf-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
Torque [kgf-cm] 80.4 94.8 87.7 146.1 214.3 292.2
Rated rpm [r/min] 2,000 3,000
Maximum rpm [r/min] 3,000 5,000
| [kg:m?x1074] 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 15 times of motor . -
inertia ratio inertia 10 times of motor inertia
Rated power rate [kW/s] 4368 | 4790 | 1231 | 1898 | 2825 | 4017
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP65 (Excluding the shaft—
Structure though section and connectors)
Rated time Continuous
Specification & Ambient temp. 0~+40°C
Features Ambient _ano . )
humidity 20~80% (Avoid Freezing)
Avoid direct sunlight, corrosive gas, inflammable gas, oil mist
Atmosphere or dust.
EN Elevation / Vibration 49[m/s?] (5G)
Weight [kal 3.15 | 3.80 ‘ 5.6 ‘ 7.2 ‘ 8.7 ‘ 10.2
+Speed — Torque characteristics+
APM-SC06D APM-SC07D APM-SEQ9A
8.5 10.0 10.0
‘ N
6.8 8.0 8.0 N
Torque5 | |-Beak operating range Torqu96 Peak operating rdnge Torque Pehk opgrating rangk
(N-m) 3.4 (N-m) 4.0 (Nm) 4.0
1.7 Continudus operatihg range 2.0 Continugus operating range 2.0 Conftinuoup opergting renge
0 1000 2000 3000 0 1000 2000 3000 977000 2000 3000 4000 5000
rpm(r/min) rpm(r/min) rom(r/min)
APM-SE15A APM-SE22A APM-SE30A
150 25.0 30.0
N N
12.0 N 20.0 \ 24.0 N
Toraueg o|  Peak oppratin range\ TO”’“‘?S o | —Pdak operatin ranck TorqueWB o |—Pedk opdrating|rangg
(N-m) 6.0 (Nm)yo o (N-m) 12.0
3.0 5.0 6.0
Confinuous operating range Contjnuoug operating rgnge Cont|nuous| operdting rgnge
0 0 0
=4 ™ R DgT 7000 5000 TV 200 S0 HoT0-500 e



Chapter 2: Product Specification

B Product Features

Specification &

Servo Motor Model (APM-00O0000) SE06D SE11D SE16D SE22D SEO3M SEOEM
Applicable drive (APD-0000) VP05 VP10 VP15 VP20 VP04 VP05
Rated Output [kW1 0.6 1.1 1.6 2.2 0.3 0.6

[N-m] 2.86 5.25 7.63 10.5 2.86 5.72
Rated Torque
[kof-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 [kof-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
| [kg-m®107*] | 6.659 | 11.999 | 17.339 | 22.679 | 6.659 | 11.999
nertia
[gf~cm~sz] 6.792 12.238 17.685 23.132 6.792 12.238
Allowable load ’ R 10 times of motor
inertia ratio 10 times of motor inertia inertia
Rated power rate [kw/s] 12.31 | 22.97 ‘ 33.63 ‘ 4861 | 1231 | 27.34
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP55 (Excluding the shaft-
Structure through section and connectors)
Rated time Continuous
Ambient temp. 0~+40°C

Features Ambient —ano K -
humidity 20~80% (Avoid freezing)
Atmosphere Avoid direct sunlight, corrosive gas, inflammable gas, oil mist
or dust
EN Elevation/Vibration 49[m/s’] (5G)
Weight [ka] s6 | 72 | 87 [ 102 | s6 | 72
¢Speed-Torgue characteristicse
APM-SEQ06D APM-SE11D APM-SE16D
10.0 17.5 25.0
8.0 N\ 14.0 \ 20.0 NS
Torque Peak gperating range Torque Peak dperating nu\ Torque Peak ¢perating fange
6.0 10.5 \ 15.0
(N'm) 4.0 (N'm) 7.0 (N'm) 10.0
2.0 Continudus operating range 3.5 Continugus operating range 5. Continuolis operating range
1000 2000 3000 1000 2000 3000 1000 2000 3000
rpm(r/min) rom(r/min)
rpm(r/min)
APM-SE22D APM-SEO3M APM-SEO6M
25 0) 10.0 17.5
Tor u928.0 8.0 Tor ueM.O
a 210 Peak operating fange Toraue 6.0 Peal operalina ranbe a 10.5 Pdak opefating rhnge
(N'm) 4.0 (N-m) 40 (N-m) 70
— 7
7.0 Continuous operating range 20 Contiruous ogerating fange 3'05 Contirfuous ogerating [range
rpm(r/min) rom(r/min) (M) metronix 2-5



Common Instructions

B Product Features

Specification &

Servo Motor Model (APM-00000) SEO9M SE12M SF30A SF50A SF22D SF35D
Applicable drive (APD-0OO0) VP10 VP15 VP35 VP50 VP20 VP35
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 Torque
[kgf-cm] 87.7 116.9 97.4 162.3 107.1 170.4
Maximum [N-m] 25.77 34.22 28.64 47.74 31.5 50.12
Instantaneous
Torque [kgf-cm] 262.9 349.1 292.2 487.0 321.3 511.3
Rated rpm [r/min] 1,000 3,000 2,000
Maximum rpm [r/min] 2,000 5,000 3,000
| [kg-m®107*] | 17.339 | 22.679 | 30.74 52.13 30.74 | 52.13
nertia
[gf-cm-s?] 17.685 23.132 31.35 53.16 31.35 53.16
Allowable load 10 times of motor 5 times of motor 5 times of motor
inertia ratio inertia inertia inertia
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, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP65 (Excluding the shaft-
Structure through section and connectors)
Rated time Continuous
Ambient temp. 0~+40°C

Features Ambient o . .
humidity 20~80% (Avoid freezing)
Atmosphere Avoid direct sunlight, corrosive gas, inflammable gas, oil mist
or dust
ENN Elevation/Vibration 49[m/s’] (5G)
Weight [kg] 8.7 ‘ 10.2 | 12.4 | 17.7 ‘ 12.4 ‘ 17.7
¢ Speed-Torgue characteristicse
APM-SEOSM APM-SE12M APM-SF30A
30.0 30.0
24.0 28.0 N 24.0
Torque 18.0 Pedk operaking ranbe TO’QU‘?ZW_O Pedk operaling rangie Torquew Peak operating rang
(N-m) 12.0 (N-m) 14.0 (N'm)12.0
—
6.0 Contiruous ogperating|range 7.0 ["Contifuous of rating|range 6.0 Continuoug opergting range
0 0 0
500 1000 1500 2000 500 1000 1500 2000 1000 2000 3000 4000 5000
rom(r/min) rpm(r/min) rom(r/min)
APM-SF50A APM-SF22D APM-SF35D
500 35.0 52.5
40.0 \\ 28.0 N 42.0 \
Torqueso.o Heak operating rande Torquezw 0 Peak hperating rhnge Torquesw 5 Peak|operating fange
(Nm 590 (Nm) 140 Nm) 1.0
10.0 7.0 10.5
. Confinuoug operating range | Continuoys operatig range O Continuqus operating range
0
- 1000 2000 -ﬂﬂﬂ 4000 5000 1000 000 2000 1000 2000 000
2-6 (M) metronix rom(r/min) rpm(r/min)



Chapter 2: Product Specification

B Product Features

Servo Motor Model (APM-00000)

SF55D SF75D SF12M SF20M SF30M SF44M

Applicable drive (APD-0OOD)

VP50 VP75 VP15 VP20 VP35 VP50

Rated Output [kw]

5.5 7.5 1.2 2.0 3.0 4.4

[N-m]
Rated Toraue

26.25 35.81 11.46 19.09 28.64 42.02

[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 85.94 126.05
Instantaneous
Torque [kgf-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 2500 2,000
| [kg-m®107™*] | 8360 | 121.35 | 30.74 52.13 83.60 | 121.35
nertia
[gf-cm-s?] 85.24 123.74 31.35 53.16 85.24 123.74
Allowable load 5 times of motor ’ R
inertia ratio 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, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP65 (Excluding the shaft-
Structure through section and connectors)
Rated time Continuous
Specification & Ambient temp. 0~+40°C
Features Ambient o . .
humidity 20~80% (Avoid freezing)
Atmosphere éx(s);d direct sunlight, corrosive gas, inflammable gas, oil mist or
ENV Elevation/Vibration 49[m/s?] (5G)
Weight [kal 26.3 | 35.6 ’ 12.4 ‘ 17.7 ‘ 26.3 | 35.6
¢ Speed-Torque characteristics ¢
APM-SF550D APM-SF75D APM-SF12M
80.0 100 35.0
64.0 N 80 ‘\ 28.0
Torque 48.0 Peal operating| range Torque 60 Peak ogerating radge N TOFQUeZLO Pdak operpting rapae
(N-m) 32.0 (N'm) 40 (N'm) 14.0
—
16.0 Continugus operating range 20 Continuous operating range 7.0 Contihuous operatind range
0 1000 2000 3000 1000 2000 2500 0 500 1000 1500 2000
rom(r/min) rom(r/min) rom(r/min)
APM-SF20M APM-SF30M APM-SF44M
A0 0 90.0 125.0 Bl
48.0 72.0 \ 100.0 N\
Torque ok apdrating idng, Toraue Pedk operding ranke \ Torque £dak aperhting rabge \
36.0 54 75.0
(Nm) oy (Nm) 360 (Nm) 50,
120 Contihuous dperatind range 18.0 Contipuous operatinglrange 25.0 Contihuous operatind range
0
500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
rpm(r/min) rom(r/min) rom(r/min)
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B Product Features

Servo Motor Model (APM-0O00000) | SE05G | SE09G | SE13G | SE17G | SF20G | SF30G | SF44G
Applicable drive (APD-0O00) VP05 | VP10 | VP15 VP20 VP35 | VP50
Rated Output [kw] 0.45 0.85 1.3 1.7 1.8 2.9 4.4

[N-m] 2.86 5.41 8.27 10.82 | 11.45 | 18.46 28.0
Rated Toraue
[kgf-cm] 29.22 | 55.19 | 84.41 | 110.38 | 116.88 | 188.3 | 285.7
Maximum [N-m] 8.59 16.23 | 24.82 | 32.46 | 34.37 | 55.38 | 84.03
Instantaneous
Torque [kgf-cm] 87.66 | 165.57 | 253.23 | 331.14 | 350.6 | 564.9 | 857.1
Rated rpm [r/min] 1,500
Maximum rpm [r/min] 3,000
| [kg-m?1074] 6.659 | 11.999 | 17.339 | 22.679 | 30.74 | 52.13 | 83.60
nertia
[gf-cm-s?] 6.792 | 12.238 | 17.685 | 23.132 | 31.35 | 53.16 | 85.24
Allowable load . - . -
inertia ratio 10 times of motor inertia 5 times of motor inertia
Rated power rate [kW/s] 12.08 | 2439 | 39.54 | 5161 | 42.70 | 6536 | 93.84
Speed/Position Standard Incremental 5[V] Line Drive 3,000[P/R]
detector Option Absolute, 11/13 bit Manchester communication
Totally enclosed, no-ventilated IP65 (Excluding the shaft-
Structure through section and connectors)
Rated time Continuous
Specification & Ambient temp. 0~+40°C
Features Ambient ano ; )
humidity 20~80% (Avoid freezing)
Atmosphere Avoid direct sunlight, corrosive gas, inflammable gas, oil mist
or dust.
E/NV Elevation/Vibration 49[m/s’] (5G)
Weight [kgl 5.6 | 7.2 | 8.7 ‘ 10.2 ’ 12.4 | 17.7 ‘ 26.3
¢ Speed-Torque characteristics ¢

APM-SEQ5G APM-SEQSG APM-SE13G APM-SE17G

10.0 20.0 0 [———]

8.0 16.0 20.0 28.0| N
TOfGUGG‘O Peal{ operating| range TONJUSIZ_O Peak pperating fange Torque Peak joperating fange Torque Peak pperating fange
(N-m) 4.0 (N-m) 8.0 (N'm) 10.0 (N-m) 14.0

—

2.0 [Continudus operatifig range 4.0 Continudus operatifig range 5.0 Continudus operatifig range 7.0 [Continudus operatifig range

1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000

rpm(r/min) rpm(r/min) rpm(r/min) rpm(r/min)

APM-SF20G APM-SF30G APM-SF44G

300 50.0 75.0
N\
Torque24‘0 Peak t Torq”ewo Peak pperating ange\ Toraue 60-0

18.0 eal erating rgnge 45.0 Peak|operating fange
Nz o (Nm) 500 Nm o

6.0 Continugus operatifig range 10.0 Continuois operatirig range 15.0 [Contnuofs operatirg range

0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
rom(r/min) rpm(r/min) rpm(r/min)
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B Product Features

Servo Motor Model (APM-00000) HBO1A HBO2A HBO4A HEO9A HB15A
Applicable drive (APD-0OO0) VPO1 VP02 VP04 VP10 VP15
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 [kof-cm] 9.74 19.5 39.0 87.7 146.1
Rated rpm [r/min] 3,000 3,000
Maximum rpm [r/min] 5,000 5,000
[kg-m?x1071] 0.269 0.333 0.461 19.558 22.268
Inertia
[gf-cm-sz] 0.274 0.339 0.470 19.943 22.707
Allowable load ’ ’ . 10 times of motor
inertia ratio 20 times of motor inertia inertia
Rated power rate [kw/s] 3.34 11.98 34.47 4.10 | 10.01
Speggt/eF;‘zg'rt'on Incremental 5[V] Line Drive 1,024[P/R] 2,048[P/R]

Totally enclosed, no-ventilated IP55 (Excluding the shaft-

Structure through section and connectors)
Rated time Continuous
Specification & | Ambient temp. 0~+40°C
Ambient ano ) .
Features humidity 20~80% (Avoid freezing)
Atmosphere ng{d direct sunlight, corrosive gas, inflammable gas, oil mist or
E/N Elevation/Vibration 49[m/s’] (5G)
Weight [kal 0.89 1.16 1.69 5.82 7.43
¢ Speed-Torque characteristics ¢
APM-HBO1A APM-HBO02A APM-HBO04A
1.0 2.0 4.0
0. 1.6 3.2
Torqueok6 IPeak operating range Torquek2 Peak dperatinp rangd Torque 04 Peak pperatirjg rang
(N-m) 0.4 (N-m) 0.8 (Nm) 16
O' Coptinuoup operafting rarjge 04 Cgntinuoys operating rapge 08 Cpntinuopis operpating range
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
rpm(r/min) rom(r/min) rpm(r/min)
APM-HEQ9A APM-HE15A
10.0 15.0
8.0 12.0 N
Torques.o eak offerating|range Toruueg.o Peak operatind range \
(N-m) 40 (Nm) g o
2.0 Cantinuoys opergting range 3.0 Continue opergting rapge
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
rom(r/min) rom(r/min)
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Common Instructions

2.1.2 External Dimensions
¢ APM-SARSA (Standard type), APM-SAR5A (Standard type), APM-SAO01A (Standard type)

PinNo | Golor Phase
Fod u
2 winite
3 Black w
4 Green | Ground

Plug:172167-1
(AMP)

<Connector Pin for Power Supply>

¢

Pin No Phase Pin No Phase

[ A s v

2 A 10 v

3 ] i w

4 B 2 W
Plug:172171~1 5 z 13 DC+5V

(AMP) [ z ia ov
7 U 15 SHIELD

8 U

<i r C: r Pin>
<cross section of shaft key> Encoder Connector Pin:

External Dimensions
Model Weight (kg)
L M LC CcB
SAR3A 104.5 79.5 44 52 0.3
SAR5A 111.5 86.5 51 59 0.4
SA01A 128.5 103.5 68 76 0.52

+ APM-SAR3A (Brake—attached type), APM—SARbA (Brake—attached type)
APM-SAO1A (Brake—attached type)

PinNo | Golor Prase
1 Red U
8 2 wnite v
[0.03
5 Black W
24 \]\
4 Green | Grouna
@o.03A 25 3 Eﬁﬁ\ L "‘“9(1\7;;)67" <Connector Pin for Power Supply>
T T
%o 4 S | Red
o 155 i Sy 1 U I AR R > -
¥ 3 t{ Plug:172165-1 2 Vnite -
-+ (AMP) <Brake Connector Pin >
S 3 J e T o oo [ o
40 \M s 25])5|, 1 f i -
3 2 A 0 v
T 7[0.02 wc 2 5 5 it w
2 4 5 2 w
™ H Plug:172171-1 2 z i sEl
L S e 5 z n ov
Cross section of shaft key < 5 ~ HED

<Encoder Connector Pin>

External Dimensions
Model Weight (kg)
L M LC CcB
SAR3A 133.5 108.5 44 81 0.65
SAR5A 140.5 115.5 51 88 0.75
SA01A 157.5 132.5 68 105 0.87

Note) Use DC24[V] for brake input power supply.
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Chapter 2: Product Specification

¢ APM-SBO1A (Standard type), APM—SB02A (Standard type), APM—-SB04A (Standard type)

0.04 = l Pin No Color Phase
s RN e
o P\ug<1721)574 L 4 L 5{”; ‘;’““”d‘
225 AMP) onnector Pin for Power Supply>
k!
s R
L s <E ncod:v Connector Pin>
Cross section of shaft key
External Dimensions
Model Weight (kg)
L M LC CcB
SBO1A 120.5 90.5 52.5 60.5 0.84
SB02A 134.5 104.5 66.5 74.5 1.11
SBO4A 162.5 132.5 94.5 102.5 1.64

+ APM-SBO1A (Brake—attached type), APM-SBO02A (Brake—attached type)
APM-SBO04A (Brake—attached type)

0.04] ce ﬂ 1 2 \je:e ‘:
S ez [T o | e
» @ * i) <Connector Pin for Power Supply>
i =] P\ug‘(g\:;;}ﬁﬂ l :::( . -
s VJ <Brake Connector Pin >
i ]
g il Pito | Prase | PinNo | prase
o o | e i ry qw m
“ Plug:172171-1 : : B :A:
L (AMP) 5 z 3 DC+5V
Cross section of shaft key ; Z > e
Encoder Connector Pin>
External Dimensions
Model Weight (kg)
L M 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 DC24[V] for brake input power supply.
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Common Instructions

+ APM-SC04A, SC03D (Standard type), APM—SCO6A, SC05D (Standard type)
APM-SCO8A, SC06D (Standard type), APM-SC10A, SC07D (Standard type)

cB

*ela)

PinNo Color Phase
| Red
2 White v
Black w
= A Green Ground
Plug:172167-1
(AMP) <Connector Pin for Power Supply>
PnNo | Phase | PinNo | Phase
T A ] v
2 A 10 v
3 B I W
4 B 12 w
(AVP) 5 z i3 OC+5V
6 Z 14 ov
U 15 SHIELD
5 U

<Encoder Connector Pin>

External Dimensions
Model Weight (kg)
L LM LC CB S
SCO04A,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

¢ APM-SCO04A, SC03D (Brake—attached type), APM—SCO06A, SCO05D (Brake-attached type)
APM-SCO08A, SC06D (Brake—attached type), APM—-SC10A, SC07D (Brake—attached type)

Green | Ground

7
Connector Pin for Power SUppl

2

P‘“g(l\ﬁgfﬁ" ZBrake Connector PIn >
] S N T Y
Lc 33 Plugi 1721711 (2 ; : ki
i : R A N WY
L 6 z 14 oV
E<E coduer Connector Pin>
External Dimensions )
Model Weight (kg)
L LM LC CB S
SC04A,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.

y>
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Chapter 2: Product Specification

+ APM-SEQ09A, SE06D, SE05G, SE03M (Standard type), APM-SE15A, SE11D, SE09G, SE06M (Standard type)
APM-SE22A, SE16D, SE13G, SE09M (Standard type), APM—SE30A, SE22D, SE17G, SE12M (Standard type)

58 % Pin No Phase
| y U
i <MS3102A20-4P> > e
N\ -6 :i i - /Vv
I o 5 R W
@ - Q,H <MS3102A20-29P> ‘* j H ‘U:
5 » . & v y e
Cross section of shaft key :J L
External Dimensions Key Dimensions Weight
Model
L LM LC S T W U (ka)
SE09A,SE06D,SE05G,SEO3M 202 144 94 19 5 5 3 5.6
SE15A,SE11D,SE09G,SE0EM 226 168 118 19 5 5 3 7.2
SE22A,SE16D,SE13G,SE0SM 250 192 142 22 6 6 3.5 8.7
SE30A,SE22D,SE17G,SE12M 274 216 166 22 6 6 3.5 10.2

¢ APM-SEQ9A, SE06D, SE05G, SE03M (Brake-attached type), APM-SE15A, SE11D, SE09G, SE06M (Brake—attached type)
APM-SE22A, SE16D, SE13G, SE09M (Brake—attached type), APM-SEB0A, SE22D, SE17G, SE12M (Brake—attached type)

E—
ey
o * S £ — 1] <MS3102A20-15P> Z GM'W
sl g E -
i o e
B oL N N BT
= <MS3102A20-29P> E z H +5V
y 2 R o 3 E B I =
Cross section of shaft key 4%:;# % L t ‘u’ e
External Dimensions Key Dimensions Weight
Model
L M LC S T W u (kg)
SE09A,SE06D,SE05G,SEO3M 237 179 94 19 5 5 3 7.4
SE15A,SE11D,SE09G,SEOEM 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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Common Instructions

& APM-SF30A, SF22D, SF20G, SF12M (Standard type), APM-SF50A, SF35D, SF30G, SF20M (Standard type)
APM-SF55D, SF44G, SF30M (Standard type), APM—SF75D, SF44M (Standard type)

[©loo4[A #7
<MS3102A22-22P>
o N T I B
e 1=
- s 5 0 Q0 W
y a2 j_EJ <MS3102A20-29P> E f G‘ :):VV
i — . ¥ v T | e
M
Cross section of shaft key ”@ i
External Dimensions
Model Weight (kg)
L M LC
SF30A,SF22D,SF20G,SF12M 261.8 182.8 132.8 12.4
SF50A,SF35D,5F30G,SF20M 294.8 215.8 165.8 17.7
SF55D,5F44G,SF30M 344.8 265.8 215.8 26.3
SF75D,SF44M 404.8 325.8 275.8 35.6

+ APM-SF30A, SF22D, SF20G, SF12M (Brake—attached type), APM-SF50A, SF35D, SF30G, SF20M (Brake—attached type)
APM-SF55D, SF44G, SF30M (Brake—attached type), APM-SF75D, SF44M (Brake-attached type)

104

139

olo|=|>|2

84

<MS3102A24-10P>

<Ms3

olél=|=|<|<|E

|=|=|mlo|o|e|=]2
cle|n|n]ofa|=|>

SHIELD

T L 50
\ (Toax
e
Cross section of shaft key ' —{—$— L

External Dimensions
Model Weight (kg)
L M LC
SF30A,SF22D,SF20G,SF12M 311.8 232.8 132.8 17.6
SF50A,SF350,SF30G,SF20M 344.8 265.8 165.8 24.9
SF55D,3F44G,SF30M 394.8 315.8 215.8 33.5
SF75D,SF44M 454.8 375.8 275.8 42.8

Note) Use DC 90[V] for brake input power supply.
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Chapter 2: Product Specification

¢ APM-HBO1A (Hollow shaft type), APM—HBO2A (Hollow shaft type),
APM-HBO4A (Hollow shaft type)

:

Black w

P 1721671 |4 | Geen | Goua
/ - <AMP> Tonnecior PIn for Power SUpply>
43 PnNo | Prase | pinto | hase
EI TN NI Y
£ B 5 T W
P R I T
ER I I
N Plug:172171-1 6 z 14
w @) <AMP> 7 0 5
R EI
Encoder Connector Pin>

External Dimensions
Model Weight (Kg)
Hollow
L M LC CcB 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)

28]

<MS3102A20-4P> ; G:’:Hd
21 Jsl_1o a2z <MS3102A20-29P> F i 2 H’
[[10.62] Lc - AL J SHIELD.
External Dimensions
Model i o " Tollow Weight (Kg)
shaft type
HEO9A 207 150 111.5 50 5.82
HE15A 231 174 135.5 50 7.43
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Common Instructions

2.2 Servo Drive
2.2.1 Features
Model R5 | 01 02 04 05 10 15 20 35 50 75
Input voltage (Note 1) 3 phases AC 200~230[V]+10[%]-15[%], 50/60[Hz]

Voltage type

3 phases sine wave PWM-driven AC Servo motor

Applicable
Motor

Rate current [A]

1.2|165(165| 32| 43 | 6.4 | 11 16 | 21 32 38

Max. current [A]

3.614.95[14.95| 9.6 [129]|19.2| 33 48 63 96 | 102

Detector System

Standard: Incremental 5 [V] Linedirve 2,000~10,000 [P/rev]
Option: Absolute 11/13 bit

Input/output . ) . )
contact Input: 20 points, Output: 9 points
Position pulse | Max. input frequency: 500 [kpps]
External input Pulse type: A+B phase, CCW/CW pulse, direction + pulse
Input/ log i 2 - DC-1 V]
Output Analog input channels : DC-10 ~ +10
Analog output | 2 channels : DC-5 ~ +5[V] (speed, torque, position)
Encoder output| A, B, Z phase : Linedrive output (1/1 ~ 1/16 division)
Set Position Input contact : Max 64 point, digital switch: position 5 figures + speed 3
Coordinate figures

Position Operation

VP-1: Linear coordinate position operation type

VP-2: Rotary coordinate position operation type

VP-3: Feeder and sensor—input position operation type

Type VP-4: Push-pull position operation type
VP-5: Program position operation type
VP-7: Absolute coordinate step operation type
Gener‘ated Standard built in [Operating at servo alarm or servo OFF]
braking
Regenerated . Standard
Buitin braking Option built in Standard external
Function . s o
Display Built in 7-segment [6 digits], CHARGE and ALARM-Lamp
Protective Overcurrent, overload, overvoltage, voltage shortage, overspeed, wrong
function wiring, encoder error, CPU error, communication error, parameter error

(Note 1) signal phase AC200~230[V] input is possible; but output may be lower than

the rating.
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Chapter 2: Product Specification

2.2.2 External Dimensions
+ APD-VPR5N, APD-VPO1N, ¢ APD-VPO4N
APD-VPO2N

i
Ly Fﬁ y 000000 |

7‘ 7] 132

176
187

&&&@

* Weight: 1.2[kg] * Weight: 1.5[kg]

¢ APD-VPO5N, APD-VP10N

* Weight: 2.5[kg]

I
+—F

[Stand regenerative braking resistance: MRC 140W 40Q]

188.35 300

[IE 172 [ I

:n:ui@

144.36

e
N —

IRH 140W 400hm
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Common Instructions

¢ APD-VP15N, APD-VP20N, APD-VP35N, APD-VP50N

* Weight: 7.2[kg]
(VP35N~50N: Fan Cooling)

=a *©
—_—
[ —
[ —
[ —
—_—
—_—
—_—
—_—
[ —
—_—
—_—
—_—
—_—

[E__E|
300

* Weight: 8[kg]
(Fan Cooling)

1= s
- .
e *

= -
‘ N :
50 s, so i

IRV 300W 2350hm
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Chapter 2: Product Specification

2.3 Options and Peripherals
M Optional Specifications (Touch Loader)

Classifi Product Applicable P
it Name Model Drive Specification
206
120
[
T
C"on'troller psgl
Bulltzin Type | 1o6_ypTsam
Mono Touch
Loader o
Touch Loader )
. APD-VP Tor
oue SERIES
Loader
All model .
Controller [Touch Loader] Servo Drive CN3]
Built=in Type
e APC-VPTS3T 1. Touch Loader input voltage: DC24[V]
Color Touch
2. Standard cable length: 5[m]
Loader (Other lengths available upon request)
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Common Instructions

M Optional Specifications (Cable)

e e e e
APM-SAR3A
APM-SAR5A Motor side connector Drive side connector(CN2)
APM-SAO0TA
APM-SBO1A
APM-SBO02A
APM-SB04A 1. Motor side connector
For Encoder APC_EAS APM-SCO4A 1) Cap (15 Position): 172163-1(AMP)
Signal Cable APM-SCO6A 2)  Socket: 170361-1(AMP)
APM-SCO8A 2. Drive side connector (CN2)
APM-SC10A 1) Case: 10320-52A0-008 (3M)
APM-SC03D 2) Connector: 10120~3000VE (3M)
APM-SCO05D 3. Cable: 7Px0.2SQ (AWG24)
APM-SC06D
APM-SC07D
Motor side connector Drive side connector (CN2)
(i
APM-SE
For Encoder APC—EBS APM-SF
Signal Cable SERIES 1. Motor side connector (MS: Military Standard)
All model 1) Plug: MS3108B (MS31068B) 20-29S
2. Drive side connector (CN2)
1) Case: 10320-52A0-008 (3M)
2) Connector: 10120-3000VE (3M)
3. Cable: 7Px0.2SQ (AWG24)

Note1) 000 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m) 3 5 10 20
Cable for robot FO3 FO5 F10 F20
Cabile for

general Use NO3 NO5 N10 N20
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Chapter 2: Product Specification

M Optional Specifications (Cable)

Classifi— Product Model Applicable P
cation Name (Note1) Motor Specification
Motor side connector Drive side connector
APM-SAR3A
APM-SAR5A
APM-SAO01A
APM-SBO1A
For ’
Standard t APM-SB02A 1. Motor side connector
power andardype | - apc_pcs
Suppl Power cable APM-SB04A 1) Cap (4 Position): 172159-1 (AMP)
upply
APM-SCO04A 2) Socket: 1703621 (AMP)
APM-SCO6A 2. Drive side connector (U, V, W, FG)
APM-SC03D 1) PIN: UA-F1512 (Made by Suh-il)
APM-SCO05D 2) Compressor: UA-510A (Made by Suh-il)
3. Cable: 4Cx0.75SQ (AWG18)
(0.5SQ is be used for APM-SAR3A,SAR5A,SA01A)
Motor side connector Drive side connector
APM-SCO8A
For i
APM-SC10A 1. Motor side connector
Power Standard type APC-PDS
Suppl Power cable APM-SC06D 1) Cap (4 Position) : 172159~1 (AMP)
upply
APM-SCO07D 2) Socket : 170362-1 (AMP)
2. Drive side connector (U, V, W, FG)
1) Connection terminal : 1.25x3 (KET
GP110012)
3. Cable : 4Cx0.755Q (AWG18)

Note1) 000 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m) 3 5 10 20
Cable for robot FO3 FO5 F10 F20
Cabile for

general use NO3 NO5 N10 N20
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Common Instructions

M Optional Specifications (Cable)

Classifi— Product Model Applicable o
cation Name (Notel) Motor Specification
Motor side connector Drive side connector
APM-SAR3A
APM-SAR5A 1. Motor side connector
APM-SAO01A 1) Cap (6 Position): 172160-1 (AMP)
APM-SBO1A 3) Socket: 170362-1 (AMP)
For APM-SB02A 2. Drive side connector (U, V, W, FG)
Brake-type
Power APC-PKB APM-SB04A (1) For power supply of motor
Power Cable
Supply APM-SCO04A 1) PIN: UA-F1512 (Made by suh-il)
APM-SCO6A 2) Compressor: UA-510A (Made by suh-il)
APM-SCO03D 3) Cable: 4Cx0.75SQ (AWG18)
APM-SC05D (0.58Q is to be used for APM-SAR3A,
SAR5A, SA01A)
(2) For power supply of brake
1) Connection terminal: 1.25x3 (KET GP110012)
2) Cable: 2Cx0.58Q (AWG20)
Motor side connector Drive side connector
I | =
1. Motor side connector
1) Cap (4 Position): 172160-1 (AMP)
APM-SCO08A
For 2) Socket: 1703621 (AMP)
Brake—-type APM-SC10A
Power APC-PLB 2. Drive side connector (U, V, W, FG)
s | Power Cable APM-SCO06D ) F Y of mot
u or power su of motor
ey APM-SCO7D ° Pev
1) Connection terminal: 1.25x4 (KET
GP110721)
2) Cable: 2Cx0.758Q (AWG18)
(2) For power supply of brake
1) Connection terminal: 1.25x3 (KET
GP110012)
2) Cable: 2Cx0.55Q (AWG20)

Note1) 000 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m) 3 5 10 20
Cable for robot FO3 FO5 F10 F20
Cabile for

general use NO3 NO5 N10 N20
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M Optional Specifications (Cable)

Classifi— Product Model Applicable T
cation Name (Notel) Motor Specification
APM-SE09A
APM-SE15A Motor side connector Drive side connector
APM-SE22A
APM-SE30A
APM-SE06D
APM-SE11D
APM-SE16D
For Standard—
APM-SE22D
Power type Power APC-PES
APM-SEO5G 1. Motor side connector (MS: Military Standard)
Supply Cable
APM-SE09G 1) Plug: MS3108B (MS31068B) 20-4S
APM-SF13G 2. Drive side connector (U, V, W, FG)
APM-SF17G 1)  Connection terminal: 2.5x4 (KET GP110721)
APM-SEO3M 3. Cable: 4Cx2.0SQ (AWG14)
APM-SEO6M Note) Apply UA-F1512 pin for the drive side
APM-SEO9M connector of APM—-SEO3M cable.
APM-SE12M
Motor side connector Drive side connector
APM-SF30A o
APM-SF50A
APM-SF22D
APM-SF35D
APM-SF55D
APC-PFS
For Standard- APC-PGS APM-SF75D 1. Motor side connector (MS: Military Standard)
Power | type Power | rsrss, | A M-SF20G 1) Plug: MS31088 (MS31068)22-225
Supply Cable SF75D,SF44M) APM-SF30G 2. Drive side connector (U, V, W, FG)
APM-5F44G 1) Connection terminal: 3.5x5 (KET GP110028)
APM-SF12M 3. Cable: 4Cx3.58Q (AWG12)
APM=SF20M (4Cx5.0SQ (AWG10) is to be used for the cable
APM-SF30M of APM-SF50A, APM-SF55D, APM-SF75D,
APM-SF44M APM-SF44M)

Note1) 000 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m) 3 5 10 20
Cable for robot FO3 FO5 F10 F20
Cabile for

general use NO3 NO5 N10 N20
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Common Instructions

M Optional Specifications (Cable)

Classifi— Product Model Applicable P
cation Name (Notel) Motor Specification
APM-SE09A )
APM-SE15A Motor side connector Drive side Oonnclor
APM-SE22A
APM-SE30A
APM-SE06D
APM-SE11D
APM-SE16D
For
Brake-type APM-SE22D
Power APC-PMB
s | Power Cable APM-SE05G 1. Motor side connector (MS: Military Standard)
u
PRl APM-SE09G 1) Plug: MS3108B (MS3106B) 20-15S
APM-SE13G 2. Drive side connector (U, V, W, FG, +, =)
APM-SE17G 1) Connection terminal: 2.5x4 (KET GP110721)
APM-SEO3M 2) Cable: 6Cx2.0SQ (AWG14)
APM-SEOBM Note) UA-F1512 Pin is to be applied to the drive
APM-SEO09M side connector of APM-SEO3M Series cable.
APM-SE12M
Motor side connector Drive side connector
APM-SF30A
APM-SF50A
APM-SF22D
APM-SF35D
APM-SF55D
APC-PNB
For APM-SF75D
Brake—type APC-PPB 1. Motor side connector (MS: Military Standard)
Power APM-SF20G
Power Cable | (SF50A, SF55D, 1) Plug: MS3108B (MS3106B) 24-10S
Supply APM-SF30G
SF75D, SF44M) 2. Drive side connector (U, V, W, FG, +, -)
APM-SF44G
1) Connection terminal: 3.5x5 (KET GP110028)
APM-SF12M
2) Cable: 6Cx3.5SQ (AWG12)
APM-SF20M
(MS3108B (3106B) 24-10S is to be used for the
APM-SF30M
Plug of APM-SF50A, APM-SF55D, APM-SF75D
APM-SF44M
& APM-SF44M and 6Cx5.0SQ (AWG10) is to be
used for cable.)

Note1) 000 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m) 3 5 10 20
Cable for robot FO3 FO5 F10 F20
Cable for

general use NO3 NO5 N10 N20
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M Optional Specifications (Cable)

Classifi— Product Model Applicable T
cation Name (Note1) Motor Specification
[Upper controller] [Drive side connector CN1]
Indicate pin number
APD-VS
Cable for
For Signal APC-CN1A | APD-VP SERIES
CN1 1. Drive side connector (CN1)
All models
1) Case: 10350-52F0-008 (3M)
2) Connector: 10150~3000VE (3M)
3) Cable: ROW-SB0.1Cx50C (AWG 28)
[PC-Parallel Port] [Servo drive CN3]
Soft APD-VS
For Signal Download APC-CN3S | APD-VP SERIES
Cable All models
[PC-Serial Port] [Servo drive CN3]
RS232
APD-VS
Communi-
For Signal APC-CN3R | APD-VP SERIES
cation
All model
Cable

Note1) OO0 in type name indicates the kinds and length of cable, and declaration is as below.

Cable length (m)

1

2

3 5

Declaration

01

02

03 05
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M Optional Specifications (Connector)

Classifi Product Model Applicable o
—cation Name (Note1) Motor Specification
2 4.3 x 2 mouniing hole
APC-VSCNIT APD-VS
T/8
APD-VP
T/8 For CN1
SERIES
APC-VPCNIT All models
APC-VSCNI1T: CN1 T/B expansion type of
APD-VS
APC-VPCN1T: CN1 T/B expansion type of
APD-VP
Cable length can be adjusted upon request.
= —]
@ 26
APD-VS
CN1 APD-VP
CN APC-CN1NNA
Connector SERIES
All models © 50
 —
1) CASE: 10350-52A0-008 (Made by 3M)
2) CONNECTOR: 10150-3000VE (Made by 3M)
©
APD-VS
CN2 APD-VP
CN APC-CN2NNA
Connector SERIES ©
All models
1) CASE: 10320-52A0-008 (Made by 3M)
2) CONNECTOR: 10120-3000VE (Made by 3M)
 — |  E—
©
APD-VS 8 !
CN3 APD-VP
CN APC-CN3NNA 14 7
Connector SERIES o
All models = —
1) CASE: 10314-52A0-008 (Made by 3M)
2) CONNECTOR: 10114-3000VE (Made by3M)
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M Optional Specifications (Braking Resistance)

Classifi
—cation

Product
Name

Model

Applicable
Motor

Specification

Resist—

ance

Braking

Resistance

IRH140W 40Q
or
MRC140W
40Q

APD-VS02
VS04
APD-VP02
VP04

188.35

172

41
43
B

=+

tpr——— G
o

144.36

IRH

140W 40o0hm

Resist—

ance

Braking

Resistance

IRV 300W 230

APD-VS05
VS10
APD-VP05
VP10

1713

IRV 300W 230hm

Resist—

ance

Braking

Resistance

IRV 600S 30Q

APD-VS15 (2P)
VS20 (2P)
VS35 (3P)
VS50 (3P)

APD-VP15 (2P)
VP20 (2P)

VP35 (3P)

VP50 (3P)

IRV 600S 30o0hm
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M Optional Specifications (I/0 JIG)

Classifi- | Product Model -
cation Name (Note1) Specification
-.
& [ <
o458 mounting hole —
Power cablo ength = 2 Meter
©
B
pEooROoEEEEREM
Controller g @ %
/0 Built-in APC- g LR
JIG Type I/O VPIONA e o ES
i
JG e ‘
1. Input voltage: Single phase AC220[V]
2. Controller built=in type (APD-VP) 1/O function of Servo drive
3. Cable length can be adjusted upon request
15 4-M3 Tap
3 7? 7:02( /-
e &
"HEEHAH)-
50 {60
hed Ao
More thah18
Re m Ote APC_ Length when Cable assembled
Displayer
Display DPUOOA e 5
&l
e 1
1N -3
Length
4. Cable length can be adjusted upon request
5. Place an order with Servo drive (Remote Type)
6. Commonly used for APD-VS/VP

Note1) OO0 in type name indicates the kinds and length of cable, and declaration is as below.
Cable length (m) 1 2 3 5
Declaration 01 02 03 05
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Installation
3.1 Servo Motor
3.1.1 Operating Environment ... 3-2
3.1.2 Preventing Excessive Impact...........ccoooviiiiiiiiiin. 3-2
Bl B WINNG e 3-2
3.1.4 Assembling Load System.......ccoovviiiiiiiiiii 3-3
3.1.5 Cable Installation ... 3-3
3.2 Servo Drive
3.2.1 Operating Environment ... 3-4
3.2.2 Installation in a Control Board (Panel)..............c.cc......... 3-5
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| . Common Instructions

3.1 Servo Motor

3.1.1 Operating Environment
Item Environment Remarks

In case of out of temp-range, consult with

technical department and order separately.

Humidity Less than 80%RH There should be no steam.

External V|brat|qn Agcelerahon Excessive vibration may shorten of bearing
) ; X, Y direction less than |

Vibration life.

19.6[ms]

Temp. 0~40C

3.1.2 Preventing Excessive Impact
- Impact to the shaft during installation or dropping of the motor may cause damage

to the encoder.

/1) onurion_|

3.1.3 Wiring
- Connecting commercial power supply directly to motor would cause damage to the
motor. Be sure to connect to designated drive.
- Ground terminal of motor should be connected to one of the ground terminals (two)

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

— Match U, V and W terminals of the motor with those of the driver.
— Check for loose connector pins or faulty contacts.
— In case of moisture or condensation on motor, be sure to verity the insulation

resistance is more than 10 M2 and (500 V) before installing the motor.
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Chapter 3: Installation

3.1.4 Assembling Load System
- Coupling assembling: Match motor shaft with load shaft within tolerance range.

w_ Less than 0.03 [mn] (peak to peak)

Load A
- I= _ Motor

Less than 0.03 [mn] (peak to peak)

— Pulleys assembling:

Radial Load Axial Load
Flange Reference diagram

N kaf N kaf

40 148 15 39 4 Less than 30 [mm]

60 206 21 69 7 Axial Load L

80 255 26 98 10 I

130 725 74 362 37 «—> r |I=

180 | 1548 | 158 | 519 | 53 | Fadialload

3.1.5 Cable Installation
— In case of vertical installation, prevent oil or water from flowing into joint.

/! .

- Keep cable away from stress or scratch.
-When motor is moving, be sure to use movable cables and keep the cables from

rolling.
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3.2 Servo Drive
3.2.1 Operating Environment

Operating
ltem Remarks

Environment
VA CAUTION

Avoid heat by installing fans.

1\ onurion|

When stopped for long time, drive can be damaged

Temp. 0~50C

Humidity Less than 90% RH
by condensation of freezing.

Therefore, operate after removing moisture from drive

sufficiently.
External Vibration Excessive vibration may shorten life and cause
acceleration less :
Vibration than 5 91 malfunction.

- Avoid direct sunlight.

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

- Use ventilation in closed place.
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Chapter 3: Installation

3.2.2 Installation in a Control Board (Panel)

- Installation clearances shall be as follow:

100mm or 100mm or
more more

30mm or]
more

<+“—h

30mm or

30mm or]
more

more

<
<

Installing 1 drive Installing 2 drives or more

Note 1) Keep heat sources, such as regenerative resistance, away from the driver.

/1) ourion_|

— Exercise caution to prevent chips produced by drilling form getting into the drive

when drilling control panels.
— Take appropriate measures to prevent oils, water and metal powder form 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 air filter.
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3.2.3 Wiring

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

n Drive may be damaged by over voltage.

— Connecting commercial power supply to the U, V and W terminals of drive may

cause damage.

(Be sure to connect power supply to L1, L2 and L3 terminals)

- Be sure to use standard resistance value for regenerative resistance that is to be

connected to B1 and B2 terminals of drive.

Model Resistance | Standard Capacity * Remarks
VP02~VP04 50Q Internal 50W VA
VPO5~VP10 409 External 140W
When expanding regenerative
VP15~VP20 23Q External 300W capacity, refer to “2.3 Option and
Peripherals” for resistance value.
VP35~VP75 11.5Q External 300Wx2

- |f there is additional control power supply (more than VS05), configure system

control power supply (L1C, L2C) is supplied first and then main power supply (L1,
L2, L3) is to be supplied. Refer to “Chapter 4. Wiring.

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

lame is turned off.

' To Prevent electric shock, carry out wiring work after charge
/1\ wneNinG

— Ground the terminals using the shortest distance.

Longer distance may cause noise leading to malfunction.
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Wiring

4.1 Internal Block Diagram

4.1.1 Block Diagram (Rated output less than 400[W1) ................ 4-2

4.1.2 Block Diagram (Rated output from 500[W] to 7.5[kW]) ..... 4-3
4.2 Power Board Wiring

4.2.1 Wiring Diagram (Rated output less than 400[W]) ............... 4-4

4.2.2 Wiring Diagram (Rated output from 500[W] to 7.5[kW])..... 4-5

4.2.3 Power Board Part Specification .........ccoocoveiiiiiiiiiiniini 4-5
4.3 Timing Diagram

3.3.1 Timing Diagram at Supplying POWer ........ccooviviiiiiiiinnnn. 4-6

3.3.2 Timing Diagram at Alarm .......coceeeiiiiiiee e 4-7

4.4 Wiring Control Signal
4.4.1 Contact Input Signal .....co.oieiiiii e
4.4.2 Contact Output Signal
4.4.3 Analog 1/0O Signal ......cccooiiieiiiiieie
4.4.4 Pulse Input Signal ..o
4.4.5 Encoder Output Signal ......c.ooieiiiiii 4-10

4.5 Incremental Encoder Signal (CN2) Wiring

4.5.1 Small=size MOTOT ..ivviiiiiiei e 4-11

4.5.2 Medium/Large—Size MOTOr .......oiveei i, 4-11
4.6 Absolute Encoder Signal (CN2) Wiring

4.6.1 Small=Size MOTOT ..oivuiiiiiei e 4-12

4.6.2 Medium/Large=size MOtOr .........coovvuieiiiee e 4-12

4.7 Communication (Option) Signal Wiring
4.7.1 PC-Communication (for RS232C) ...............oooeeiiiiiiin
4.7.2 Communication (for O/S Download)




Common Instructions

4.1 Internal Block Diagram

4.1.1 Block Diagram (Rated output less than 400[W])

B2| B1 |B3
Diode Thermistor IPM
THSP
3 Phase A A& & Fuse ' |
Power Supply | | i4 4K 14K 1} Current
AC200~230V L1 1 ! : ! Censor
2| l 1 | TG gy
g | ! ol | T - reseorat I W
legenefative
i i Lamp e I(Resist(;ri i
i Note1
AXA N %SJKJ:
| === L__W___J
L Relay IDCvormeDetecnoﬂcvcun Regmertintar | | 1PMDrive Cicut ][ U WCuren
Drive Circuit SRS cirut Oneort | | OC Detection Circuit | Detection Ccut
Main Control ™ Power Circuit Connection (CN4)
Built-in UW current
Loader OC voltage

ns232 DSP (32bit)
e B RAM
U (64K*32bit)
s Flash ROM
(256K #8bit) Encoder | cN2

input
D/A Switching
Analog Input| [ Monitor Output | {Input Contact| | Pulse Input
(2 contacts) | | (2 contacts) (14 contacts)| | (2 contacts)

Connect to Upper controller (CN1)

(Note 1) B2-B3 short pin and regenerative resistor are installed in APD-VP02 and
VP04 Type only.
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Chapter 4: Wiring

4.1.2 Block Diagram (Rated output from 500[W] to 7.5[kW])

Regenerative

i Resistor
D'Ode_ _ Thermistor Bz% B‘% IPM (Note1)
Fuse | 8_9 FAN

3 Ph
oS k i ]El J ‘|g] ‘M] Current +120)

Power Supply | |Censor

AC200~230V L1 | | ! %] I U
' v
0% 08

+

|

L2 |
L3 lan) I
|

|

|

| : E:I:o: E i I
|
i q -iK)] tﬁ]
3% P
Single phase -
Power supply
AC200~ zsov

Relay OCvotage | R || PMOrveCict | | UWCurent || 0B
Drive Circuit| | Detectioncircut || tveciout | |0 etcion Ciout] | Deetion it | rive Cicuit

N N A I

Main Control " Power Circuit Connection (CN4)

Built-in UW current
Loader DC voltage

CN3 [Rs232 L

(annunicaion B RAM
(64K=32bit)
Flash ROM
(256K 8bit) Encoder | CN2

input

P/C Tnsufation I/F

D/A Switching (

Monitor Output
(2 contacts)

Analog Input
(2 contacts)

Input Contact Pulse Input
(14 contacts) @2 contacts)

Output contact| |Encoder
(6 contacts) Output

Connect to Upper controller (CN1)

(Note 1) APD-VP35, VP50, VP75 Types are cooled forcibly by DC24[V] cooling fans.
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Common Instructions

4.2 Power Board Wiring

4.2.1 Wiring (Rated output less than 400[W])
[APD-VSR5~APD-VS04]

S T (200~230V)

O_:o

Main MaJn (Note!) 1mc

1MCCB
OFF Servo Drive Servo Motor

ol S

1MC 1Ry 18K 1MC

U
v
| L W
—piz D

|

P o | Encoder
1R B
@ Aam+ f o1 81 @omeeeet
+2 : 1
Alarm- b .| -~ AJ T
39 B3
(Note2)  External Option
CN1 Regenerative Resistor
(140W,40R)

(Note 1) : 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 or
longer.

(Note 2) : B2-B3 short pin and regenerative resistor are installed in Apd-VS02, VS04
type (but, there are no regenerative circuit and regenerative resistor in
APD-VSR5~01 types.) Open short pin (B2-B3), and connect external
regenerative resistor to (B1-B2) in case regenerative capacity is large due
to frequent acceleration/deceleration.

At this time, make sure optional brake resistor is 140[W], 40[Q].

(Note 3) : For the electric wire that is to be used at main circuit power board, strip the
wire about 10mm as below and use the exclusive terminal, Ferule UA-
F1512 (Made by Suh-il Electronics).

DA

~—| {0~12[mn]

(Note 4): Connect or remove the wiring of main circuit power board after pressing
the button (9 ) on the terminal.
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Chapter 4: Wiring

4.2.2 Wiring (Rated output from 500[W] to 7.5[kW])

[APD-VP05~APD-VP75]

R S T (200~230V)
4) ‘£ J’ Main
1MCCB Main  oN 1MC
F _IB @ Servo Drive
NF 00— G ]
iMC 1Ry 1SK 1MC
* | L1
| L2
! L3
L1C
L2C
1Ry —L:(
@ Alarm+ [ B1
+24\/ 38
'|' I B2
Al -
arm a9
CN1

Servo_Motg

Encoder

(Note1)  Regenerative

Resistor

(Notel) : If regenerative capacity is large due to frequent acceleration/deceleration,
use regenerative resistor with the same value as, and greater capacity than,

the standard resistor provided.

The resistor value of standard regenerative resistor for each capacity of

drive is as follows.

4.2.3 Power Circuit Part Specification

Type Rs [ o1 o2 ] 04 [0s [ 10 | 15 [20] 35 [50 [ 75
NFB SMC-10P SMC-15P 20P | 25P | 35P 50P
NF NFS310 315 320 | 330 340
(Noise Filter)
MC GMC-32 (26A) or GMC-40 (35A) or GMC-50 (50A) or
equivalent equivalent equivalent
Power Wire AWG16 AWG14 AWG12 AWG10
(1.255Q) (28Q) (3.58Q) (5.58Q)
Compressed UA-F1512, SEOIL GP110012 GP110721 GP110028
Terminal (10mm Strip & Twist) KET KET KET
Regengrative Internal 209 530 1150
Resistor - 209 (140W) (300W) (300W x 2P)
(Provided) (50W)
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Common Instructions

4.3 Timing Diagram
4.3.1 Timing Diagram at the Time of Power Input

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~VS75, 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 turned on, operation starts 30[msec]

later.

Within 5QOms

1, 3 phase power.J

| T00ms 1 " F‘PL
Control power  —¥| |<' s s *300m

set (5[V1) — o S L

(

Control program ' .
initialization . Within 500ms

Low voltage relievedjj—l R o m

Alarm
(On at normal
state)

o L)
DB reset .l l_——
PR

e Within 5ms
PWM o Ly —
(Motor rotation) - I % Within 30ms 3ms bk
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Chapter 4: Wiring

4.3.2 Timing Diagram When Alarm Occurs

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

VA CAUTION | Check and remove causes of alarm and turn off the servo motor

drive command (SVON) before resetting alarm.

: Within sOOm§j

1, 3 Phase power—l 1 ‘
Control power i,«]OOms

set (5[V]) o
Control program. e \ 1
initialization ' Within 500ms |
Low voltage relieved | _
Alarm — —
(On at normal state) . : ‘
. Alarm occurs due~"%
to over load & over - Remove
current ' causes of
' alarm

Servo L " L L 4 L 1
SVON SR L K \ i j

L Co ~ \»I « 200ms -

0B reset .kl within 5ms  » | 3ms e ‘
L o s - — «— Within 5ms

PWM " —» | withingoms | Concord | ‘

(Motor rotation)

R ‘Pl <« .
— — ¥ } © . Within SQms
RESET . — ) ‘
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Common Instructions

4.4 Wiring of Control Signal
4.4.1 Input Contact Signal

a 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 cautions are required because each
contact can forcibly be turned ON/OFF.

Servo Drive

24V IN
+24V
-

—_ / Input Signal 1 i I(
o
Input Signal 2 I(
Q O.

4.4.2 Output Contact Signal

a The output contact internally uses transistor switch. Take

precautions because overvoltage or overcurrent may cause
damage to the system.
— Power supply: DC24[V]£10%, 150[mA]

Servo drive

(Note1)
Output signal
(an)
E_ \_/
+24V
Output sfgnal 2 ;7GND24 m —_—

\
ﬁ Output signal 3 L
S

(Note1) For the output signals of Alarm and Ready, the GND24 terminal is
separated.

VGND24
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Chapter 4: Wiring

4.4.3 Analog I/0 Signal

Servo drive
Twist Pair
ggrr?gand/()utput Shield Wire Command/Output
P signal
GND GND

FG

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

Input signal command voltage should be within +10[V], and input impedance
10[kR].

Output signal voltage of Monitor 1 (No0.28) and, Monitor 2 (No.29) is £5[V].

S)

®

©

In addion, when controlling analog input by variable resistance using power
provided by drive, wiring should be as follow:
The output capacity of this power is 30[mA] at maximum. Do not exceed this

capacity.

+15V[26]
680[R] 1/4[W]

2[ka] Analog command

I (271, (28]

104
1

\T/GND

(1]
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4.4.4 Pulse Input Signal
(1) Line driver (5 [V]) Pulse input

Upper control system

Twist Pair

Line driver

e D D G e e d
e D D G e e d

Shield Wire

Servo drive

PE+
PE-5F b

PR+
PR—# B~

&

4.4.5 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 driver 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). Or in case of Z

phase, there is also open collector output.

Servo drive

Line drive
PA

/AO
GND

Line receiver

Upper control system

Line receiver

GND

GND
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Chapter 4: Wiring

4.5 Wiring of Incremental Encoder Signal (CN2)

4.5.1 Small-Size Motor (Flange 40, 60, 80)

Servo Motor AWG24 7Pair Twist Servo Drive
S Wire
1 A lis
2 /A 15
3 B 16
4 /B 13
5 Z 14
6 Z 11
z U 5
8 /U 6
9 V 3
10 /v 4 Cable
1 W 41 Connector (CN2)
Cable 12 A W Maker — 3M
Connector 13 s5v 119 10120-3000VE
Maker ~ AMP  \ \14 oD [g  10820-52A0-008
1721631
15Pin 15 R | SSHD | 12, Frame
4.5.2 Medium/Large—Size Motor (Flange 130, 180)
AWG24 7Pair Twist ;
— Shield Wire Servo Drive
A T A L8
B /A 115
C B li6
D B 13
E Z 14
F /z L1
K u_|ls
L U |6
M V 3
E /VX ‘11 Cable
Connector (CN2)
R /W 32  Maker - 3M
H s5v_l19  10120-3000VE
Connector J L P— #SHD |12, Frame
MS3108520-29S
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4.6 Wiring of Absolute Encoder Signal (CN2)
4.6.1 Small-Size Motor (Flange 40, 60, 80)

Servo Motor AWGE%r 7Pai( Twist Servo Drive
Shield Wire
1 A lis
2 /A 115
3 B |16
4 /B 113
5 Z 14
A /Z | 11
ERSTY 20
BAT+] 7
10 BAT-] 8

Cable
AX ¢ 1 Connector (CN2)
12 RX$2  Maker - 3M
Cable 13 5V 119  10120-3000VE
Connector 14 GNDJ 9 10320-52A0-008

Maker — AMP E 12, Frame
172163-1 SHD

15Pin

4.6.2 Medium/Large—Size Motor (Flange 130, 180)

AWG24 7Pair Twist ;
Servo Motor Shield Wire Servo Drive
A i T A |18
B A l15
C B 16
D B 13
E Z 14
= /Z ) 1
M ERSTY 20
K BAT+] 7
L BAI-28  Caple
P BX $ 1 Connector (CN2)
R BX 2 Maker — 3M
H sv 119 10120-3000VE
G GNDI 9 10320-52A0-008
Cable N 4 SHD | 12, Frame
Connector
MS3108S20-29S
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Chapter 4: Wiring

4.7 Wiring of Communication (Option) Signal
4.7.1 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.

3 |[[©
1
= ixcx

[ Servo Drive = CN3 ]

[ PC- Serial Port ]

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)
Case (Shield) Case (Shield)
Cable length 1, 2,3, 5[m]

In Windows98, Serial Port (COM1) setting is as follow:

(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
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4.7.2 Communication for Servo only (for O/S Download)

This cable is servo only communication cable used to upgrade O/S (Operating

Software) by parallel communication of servo drive and PC.

X

0000000000000

000000000000

[ Servo Drive-= CN3 ]

[ PC-Parallel Port ]

Content 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 (DATAS) No. 2 (FSRX)
No. 7 (DATA5) 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)
Case (Shield) Case (Shield)
Cable length 1,2,3,5[m]

In Windows98, Parallel Port (COM1) setting is as follow:
(Setting > Control panel > System > Device manager > Port > Print port (LPT1) >
Resource)

Range of I/0: 0378 ~ 0378

Request interrupt: 07

4-14(M) metronix



. Operating Software

nnnnnnnnnnnn



Chapter 1

Linear Coordinate Position Operation Type (VP—1.xx)

[Manual Version: 1.3]

1.1 Major Functions

1.1.1 Operating Mode ......ooiiiiiiiie e 1-3
1.1.2 Position Operation .......ccoeiiiiiiiiiii e 1-5
1.1.83 MPG (Position pulse) Operation ............ccoeeevveeiineennn.. 1-6
1.1.4 Torgue Control ..o 1-6
1.1.5 Origin RUN Lo 1-6
116 JOG RUN Lo 1-7
1.1.7 Setting Operation Data .........ccocoiviiiiiiiiiiceea 1-7
1.1.8 Operation Data OutpUt ..o 1-7

1.2 System Configuration

1.2.1 Connection Diagram (VP=1) ... 1-8
1.2.2 Control Signal ... 1-9



[I. Operating Software

1.3 Menu

1.3.1 Operating Mode Menu .........coovevviiiiiiiniiiiieennn
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Chapter 1: Linear Coordinate Position Operation Type

1.1 Major Functions

1.1.1 Operating Mode

Note: After changing the operating mode of [PE-601], make sure to carry out

origin run prior to starting operation.
1) Operating Mode 0-4

Operating Mode Major Functions
0 — Operate 64 coordinates by using 6 input contacts.
- Operate 32 coordinates by using 5 input contacts.
1 — Operate based on external position pulse input.
- Restrict drive torgue.
— Operate 16 coordinates by using 4 input contacts.
o — Operate based on external position pulse input.
— Restrict drive torque.
— Output middle position coordinates at contacts.
3 — Operate external pulse synchronization position.
- Operate 16 coordinates by using 4 input contacts.
4 — Set data by using digital switch.

4

Operating

speed

Accelerating

time

Decelerating time

Operating position

Start

Starting position

—

InPOS range

InPOS

]

SVON |

BRK

#—> Brake operating time[PE-516]

This servo features an ability to set the absolute position coordinates, operating speed

and acceleration/deceleration time, and operate by selecting the desired position, speed

and the acceleration/deceleration time through the use of PLC or external equipment. It

can be used for rectilinear motion systems.
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[I. Operating Software

2) Operating Mode 5: 2-step reciprocating operation

Operating Mode

Major Functions

A

— 2-step reciprocating operation.

5 — Set data by using digital switch.

Operating speed

% Digital switch setting data

Operating speed 1 [PE=702]

Operating speed 0 [PE-701]

InPOS range
v . "
- Operating position
Origin  Stagting position 1Step position 4 N
[PE-741] 2Step position
[PE-721]

This servo features an ability to engage in reciprocating operation after setting
absolute position coordinates [PE-741] and [PE-761], operating speed [PE-
701] and [PE-702] and acceleration/deceleration time [PE-709] and [PE-710].
It can be used in feeding systems for drilling work.

Coordinates of [PE-721] are relative to coordinates of [PE-741].

For example, when coordinates are set as [PE-741]=40 and [PE-721]=5, the
motor runs at an increase of 5 in coordinate toward operating speed 0 (absolute
coordinate 45) from coordinate 40 of [PE-741], which is the 1 step position.
The data of 2-Step position and the operating speed 0 can be set using the digital
switch.

The reciprocating operation is executed continuously. When the operation is
completed, InPOS is displayed.

If the machine is restarted after being stopped by the stop contact during

operation, it automatically runs over the remaining distance.
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Chapter 1: Linear Coordinate Position Operation Type

1.1.2 Position Operation
1) Setting position coordinates

. - ’ Position
Operating Position Group Selection .
. Selection Set Menu
Mode Coordinates
PSEL4 | MPGEN | PSELO-PSEL3
. X X 16 points [PE-721]-[PE-T736]
64 points K
) 0 X 16 points [PE-741]-[PE-756]
0 (16 points, -
X 0 16 points [PE-761]-[PE-T776]
4 groups)
0 O 16 points [PE-781]-[PE-796]
32 points X 16 points [PE-721]-[PE-T736]
1 (16 points,
0 16 points [PE-741]-[PE-756]
2 groups)
2,3 16 points 16 points [PE-721]-[PE-736]
4 1 point [PE-721]

Note: In Operating Mode 4, the digital switch setting is saved in [PE-721].

2) Position operation completion signal output
When the position operation is completed, the position operation completion

(inPOS) signals are generated at contacts.

3) Position operation middle coordinate output

Speed 4
Middle Middle Middle Operation
) osition 1 osition 2 osition 3 iti
Starting P b P Q?smon Position
Position = >
Range of position operation

Start completion

InPOS

OP1

OP2

OP3

OP4

The four areas are output in sequence based on the middle position values set during
the position operation. The middle positions shall be set based on the absolute
position coordinates in respect to the coordinates from the starting position to the

operation position.
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[I. Operating Software

Example:
Starting Middle Middle Middle Operation
Position Position 1 Position 2 | Position 3 Position
If position increases [PE-721] | [PE-742] | [PE-762] | [PE-782] | [PE-722]
If position decreases | [PE-721] | [PE-781] | [PE-761] | [PE-741] | [PE-722]

4) Setting operating speed and acceleration/deceleration time
Eight types of operating speed and acceleration/deceleration time can be selected

using three input contacts.

Speed Selection Contacts Operating | Acceleration/Deceleration
SPD1 SPD2 SPD3 Speed Time
X X X PE-701 PE-709
O X X PE-702 PE-710
X ) X PE-703 PE-711
O O X PE-704 PE-712
X X O PE-705 PE-713
O X O PE-706 PE-714
X ) O PE-707 PE-715
O O ) PE-708 PE-716

1.1.3 MPG (Position pulse) Operation

Set the position unit with the number of pulses versus the motor rom, and enter the

pulse train to operate the system. The MPG operation can be activated only in

operation modes 1 and 2 and when the MPGEN contact is in ON position. MPG

operation is ignored when the MPGEN contact is in OFF position.

—_

.1.4 Torque Control

The maximum torque of the motor can be restricted during operation. This function

is used to apply consistent force of torque, or to limit torque for safety purposes.

1.1.5 Origin Run

Origin Mode Major Functions
0 Set current coordinates as origin.
1 Set origin by sensor (Dog).
2 Set origin by limit.
3 Set origin by sensor and limit.
4 Set origin by damper torque.
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Chapter 1: Linear Coordinate Position Operation Type

1.1.6 Jog Run
Operation by Major Functions
Contact - Jog run using contact switch.
Loader - Jog run by Iogder mampulahon.'
— Current coordinates can be set in menu.

1.1.7 Setting Operation Data

Setting Mode

Major Functions

Menu setting

Edit and set menu using loader.

Communication setting

Set data based on communication (CN3).

I/O setting

Set data using BCD code of 1/O contacts (PLC, Digital
switch)

Analog

Set speed based on analog input.

1.1.8 Operation Data Output

Output Mode

Output Details

Communication output

Output operation data based on communication (CN3).

Analog

* Data are output in £5V according to the set scale
units, and the following operation data are output
according to the output mode.

Output Mode Output ltem

0 Command speed
Current speed
Command torque
Current torque
Command position
Current position

gl —
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[I. Operating Software

1.2 System Configuration
1.2.1
Regeneration
resistance
MCCBH MC1
Power
supply AC

200~230V
50/60 Hz

Upper

controller

Upper
controller

Upper
controller

ALARM+

ALARM=

BRAKE

ORG-0OUT

INPOS

OP1/SEL1

OP2/SEL2

OP3/SEL3

OP4/SEL4

GND24

GND24

Monitor output

o
o

4 [ moniTT PR A
5 [MONIT2 H—2Y S +8Y
1 EDR

Encoder output
31 f a0
32 [ /A0
=00
30 [ /80
2| z0
3[/z0

Connection Diagram (Linear coordinate position operation type (VP—1))

Upper

controller

+24V IN | 50
T—0"0 SVON [ 49
o o START | 13
Q__I_O EMG | 18
O O ALMRST | 17
o o PSELO/DATAT-1] 44
o o PSEL1/DATAI-2] 45
o/o PSEL2/DATAT-4] 46
o o PSEL3/DATAI-8] 47
0/0 PSEL4/READEN| 48
QO CCWLIM | 20
Q__O CWLIM | 19
o o sToP | 14
o o ORGIN | 15
o o DOGIN | 16
o o P-JOG | 11
o o N-JOG | 12
o/o MPGEN/DATA2-1 | 21
o o SPD1/DATA2-2| 10
o/o SPD2/DATA2-4 | 22
o/o SPD3/DATA2-8] 23

Line drive
PF+ | 6
LML PF- |7
PR+ | 8
PR- 19
OV ~ +10Visppcom | 27
NN GND | 1
¢/~ +1O0VITA-COM| 28
4 GND[ 1

I &

Note 1: Control power supply terminals (L1C and L2C) are provided in models with

capacity equal to or greater than APD-VPO05.
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Chapter 1: Linear Coordinate Position Operation Type

1.2.2 Control Signal
1) Contact input signal

Nu':lr;)er Name Description
50 +24V IN
49 SVON Servo on
13 START Operation started
18 EMG Emergency stop
17 ALMRST Alarm reset
20 CCWLIM Forward direction (Counterclockwise) running prohibited
19 CWLIM Rearward direction (Clockwise) running prohibited
14 STOP Operation stop
15 ORGIN Origin run started
16 DOGIN Origin sensor
11 P-JOG Forward direction jog
12 N-JOG Rearward direction jog

Nu’:r’rlwrk])er Name O’\ig:jaetlr(;g Oper?l;gy;éwode Operating Mode 4
44 PSELO/DATA1-1 Position selection 0 Digital switch 1 Data 0
45 PSEL1/DATA1-2 Position selection 1 Digital switch 1 Data 1
46 PSEL2/DATA1-4 Position selection 2 Digital switch 1 Data 2
47 PSEL3/DATA1-8 Position selection 3 Digital switch 1 Data 3
48 PSEL4/READEN Position group selection 0 Data Read Enable
21 | MPGEN/DATA2-1 | 251100 000 | \pGEN/TRGLIM | Digital switch 2 Data 0
10 SPD1/DATA2-2 Speed selection 1 Digital switch 2 Data 1
22 SPD2/DATA2-4 Speed selection 2 Digital switch 2 Data 2
23 SPD3/DATA2-8 Speed selection 3 Digital switch 2 Data 3
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[I. Operating Software

2) Analog input signal

Nut:;)er Name Description
27 SPDCOM Analog speed command input (-10[V] — +10[V])
28 A-COM Analog position command input (=10[V] - +10[V])
1 GND Analog signal ground

* |f the system is operated at an override (overlapping) speed at the analog speed
command (menu number [PE-717] set to “1”), the system operates at a speed

command which is overlapped with the digital speed command.

Speed

Digital speed
| command Voltage

-

-10v +10V

Note: If + voltage is applied irrespective of the rotating direction of the
motor, speed increases; and speed decreases if — voltage is
applied.

3) Pulse train input signal

Nur:iger Name Description
6 PF+ Line drive (5V): F+ Pulse input
7 PF- Line drive (5V): F- Pulse input
8 PR+ Line drive (5V): R+ Pulse input
9 PR- Line drive (5V): R- Pulse input
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Chapter 1: Linear Coordinate Position Operation Type

4) Output contact signal

Pin
D -
Number Name escription
Outputs alarm status.
35/36 QLL/ZF;“R";/ « ON: Normal mode
* OFF: Alarm mode
37/38 | RDY+/RDY~- | ON: Normal mode (Operation preparations completed)
33 BRAKE Outputs brake operation signal when servo is operating.

34 ORG-0UT | Outputs origin run completion signals.

Outputs position operation completion signals.

3 INPOS Or Outputs position coordinate OPO (in case [PE-604]=2).
Operating Operating Operating Operating
Mode 0 Mode 1 Mode 2 Mode 4
Outputs
40 OP1/SEL1 P03|.t|on Middle coordinate BCD Data
coordinates area 1 Select 0
OP1
41 OP2/SEL2 oP2 Middle coordinate | BCD Data
area 2 Select 1
42 OP3/SEL3 oP3 Middle coordinate | BCD Data
area 3 Select 2
43 OP4/SEL4 oP4 Middle coordinate | BCD Data
area 4 Select 3

5) Monitor output signal and output power supply

Pin Number Name Description
4 MONIT 1 Analog monitor output 1 (-5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (-5[V] — +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

6) Encoder output signal

Pin Number Name Description
31 AO ) .
Outputs encoder signal received from the motor after
32 /AO S ; S )
dividing it according to the frequency dividing ratio
29 B0 set in menu [PE-418] (5V Line drive system)
30 /BO ystem).
2 Z0 Outputs encoder Z signal received from the motor
3 /Z0 (5[V] Line drive system).
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Il. Operating Software

1.3 Menu
1.3.1 Operating Mode Menu
MENU UNIT INI
Description
NO CODE NAME MIN MAX
0 Pd—001 | Current State - - D|sp|ay§ current op-erahon mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P -99999 | 99999 pay perating speec.
2 Pd-003 | C d Speed r/min 0 Displays current command speed
ommand Speed  ["g9999 | 99999 | P peec.
- 0 Displays speed command values based
3 Pd-004 | Ref Speed i jon ti
eference Spee 99999 99999 on Fhe acceIeAratlon/deceleratlon time
during operation.
- 0.0
4 B " Di . ) '
Pd-005 | Current Position 799999 | 9999 9 isplays current position coordinates
_ - - 0.0 Displays current target position
5 | Pa-006 | Refer Position  |=55059] "9999.9 | coordinates.
_ " - 0.0 Displays operation command position
6 | Pa-007 | Command Position | ~5505 5 "g999 | coordinates.
- 0.0 Displays the difference between target
7 Pd-008 | Remain Position position coordinates and current position
~9999.9 | 9999.9 | goordinates.
. [%] 0 ) . )
8 Pd-009 | Torque Limit 0 300 Displays torque-limit setting.
[%] 0.0 Displays current load rate versus rated
9 Pd-010 | C t Load
urrent Hoa 9999.9 | 9999.9 | load.
[%] 0.0 Displays average load rate of 5 seconds
10| Pa-011 | Average Load 959 5 | "9999.9 | versus rated load.
. [%] 0.0 Displays maximum instantaneous load
1 PA-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
12 Pd-013 | DC Link Voltage —g/gglgt,g ggéo,g Displays condenser’s DC voltage value.
13 Pd-014 | 1/O Set : : Displays current I/O CN1’s input state.
14 Pd-015 | Input EXT SET - - Displays state of externally set input
- - contacts.
15 Pd-016 | 1/O State - - Displays current operating condition of
- - 1/0.
16 | Pd-017 | Input Logic Set - -
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - -
19 Pd-020 | Software Version : : Displays software version number.
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Chapter 1: Linear Coordinate Position Operation Type

1.3.2 Alarm Display Menu

MENU UNIT INI
Description
NO ‘ CODE ‘ NAME MIN MAX
Alarm History 01~20 - -
20 PA-101 Alarm History 01 Displays status of alarms occurred in
—~ ~ ~ — - the past.
39 PA-120 | Alarm History 20

# Alarm codes and Descriptions

CODE Name Description or causes Items to be checked
Nor Normal Normal state -
AL-01 | Emergency Stop | EMG input contacts open. Slj);sl(y)l signal wiring. external 24V power
AL-02 | Power Falil Main power supply turned off Power supply, wiring
AL-03 | Line Fail Motor and encoder wiring error Setting, wiring
AL-04 | Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 | Encoder Pulse Encoder pulse number set error Setting
AL-06 | Following Error Position pulse following error POSA'“O” cgmmgnq pulse excessive, [PESM}
setting, wiring, limit contact, gain setting
AL-07 | Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 | Over Current Overcurrent Wnr?g, mo?or, encoder setting, gain
setting, drive replacement
AL-09 | Over Load Overload Load state, wiring, motor, encoder setting
AL-10 | Over Voltage Overvoltage Input vg\tage, brakln_g resmtan.ce wiring,
excessive regeneration operation.
AL-11 | Over Speed Overspeed Encoder setting, encoder wiring, gain setting
AL-12 | Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 | Not Used Not used -
AL-14 | ABS Data Error | APSOIUte encoder data ansmission | iy reget
AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | APslute encoder multizrunning data | oy rocet
transmission error
AL-17 | ABS Read Falil Absolute encoder reading error Encoder
AL-18 | Not Used Not used -
AL-19 | Not Used Not used -
AL-20 | Flash Erase Fail | Flash ROM data delete error Replace drive
AL-21 Flash Write Fail Flash ROM data writing error Replace drive
AL-22 | Data Init Error Data initialization error Replace drive
AL-23 | EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Err1 Errort menu which cannot be corrected in | Correct menu after turning off servo.
Servo—on condition.
Err2 Error2 OC.CUTS When attempting tq enter data Enter data within the range of setting.
which deviate from the setting range.
Occurs when attempting to correct
Err3 Error3 menu after locking menu using [PC- | Correct menu after unlocking [PC-909].
909] (Menu Data Lock).
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1.3.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
_ - - Set motor ID. When setting motor ID, ID is
40 | *PE-201 | Motor ID 0 99 automatically set from [PE-210] to [PE-217].
bps 0 Set baud rate of CN3’s RS232.
41 PE-202 | Baud Rate (Reconnection of power supply required.)
0 1 0=9600[bps], 1=19200[bps]
_ 0 Set type of relevant encoder.
42 *PE-2083 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead, 6:
0 9 absolute value encoder)
43 | *PE-204 | Encoder Pulse ; 99;99 Set number of pulses of relevant encoder.
. [%] 300 L )
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value for CCW running.
o [%] 300 - .
45 PE-206 | CW TRQ Limit 0 300 Set torque limit value for CW running.
46 | *PE-207 | System ID 6 909 Set drive ID for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
48 PE-209 | Start Menu No. - 5 Set Operathg Modg Menu to be displayed
1 20 after operation begins.
f-cm-s? D
49 | *PE-210 | Inertia ¢ 0?8118 99|9'99 Set motor inertia moment.
kagf-cm/A ID
50 *PE-211 | Trg Con 001 599 99 Set motor torque constant.
51 *PE-212 | Phase Ls mH © Set motor phase inductance
0.001 99.999 )
ohm 1D
- h i .
52 | *PE-213 | Phase Rs 0.001 99999 Set motor phase resistance
53 | *PE-214 | Rated Is A © Set motor rated current
0.01 999.99 )
r/min ID )
54 *PE-215 | Max Speed 00 99995 Set motor maximum speed.
r/min 1D
55 *PE-216 | Rated Speed 00 99995 Set motor rated speed.
56 | *PE-217 | Pole Number ; 988 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -
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# Motor Models and ID

Model ID | Watt Remark Model ) Watt Remark
SAR3A 1 30 SE09A 61 900
SAR5A 2 50 SE15A 62 1500
SAO01A 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 Special type SE22D 68 | 2200
HBO2A | 15 | 200 Hollow shaft type SEO3M 69 300
HBO4A 16 400 Hollow shaft type SEO6M 70 600

SEOOM | 71 900
SCO04A | 21 400 SE12M 72 1200
SCOBA | 22 | 600 SE05G | 73 450
SCO08A | 23 | 800 SE09G | 74 850
SC10A | 24 | 1000 SE13G | 75 1300
SC03D | 25 | 300 SE17G | 76 1700
SCO05D | 26 | 450 HEO9A | 77 900 | Hollow shaft type
SC06D | 27 550 HE15A 78 1500 | Hollow shaft type
SCO7D | 28 | 650 SE11M 79 1050 Special type
SCO1M | 29 SEQ7D 80 650 Special type
SC02M | 30 SF30A | 81 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 3200
HCO06H | 33 | 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D | 87 | 5500
SCO5H | 35 500 |Exclusively for S/S SF75D 88 | 7500
SCO8A | 36 750 | Exclusively for S/S SF12M 89 1200

SF20M 90 | 2000

SF30M 9 3000

SF44M 92 | 4400

SF20G 93 1800

SF30G 94 | 2900

SF44G 95 | 4400

HCO5H 99 500 | For customers only
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1.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Deserlaion
NO | CODE NAME MIN MAX P
times 2.0
- i i Set inerti i .
60 PE-301 | Inertia Ratio 70 500.0 et inertia ratio of load
" ) 1/s 50 " ) )
61 PE-302 | Position P Gainl 0 500 Set position control proportional gain 1.
- ) 1/s 50 " ) )
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 i .
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
3 msec 0 Set time constant of position feed
64 PE-805 | PFFFLTTC 0 10000 forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gain1 equipment | (APD-VPR5-04: 500, VP05-10: 300, VP15-
0 5000 50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
68 PE-309 | Speed | TCH ms1eo 1050000 Set speed integration time constant 1.
69 PE-310 | Speed | TC2 mjec 1050000 Set speed integration time constant 2.
70 | PE-311 | Speed IN FLT mofzc 18690 Set speed command filter.
71 | PE-312 | Speed FB FLT mofgc 18‘05.0 Set speed feedback filter.
72 PE-313 | Zero Speed Gain r/min 0.0 Set peed range of zero speed gain.
0.0 100.0
73 PE-314 [ POS. COM FT mosizc 1;8000 Set analog position command filter.
- 0 Set de-resonance operation.
4 PE-315 | DE-RESONANGE 0 1 0 : Not activated, 1: Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de—resonance operating frequency.
) - 100 )
76 PE-317 | Notch Bandwidth 0 1000 Set de-resonance band width.
77 | PE-318 | Not Used - -
78 | PE-319 | Not Used - -
79 | PE-320 |Not Used - -
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1.3.5 1/O Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Desaiaien
NO CODE NAME MIN MAX P
r/min 100.0 )
80 *PE-401 | Analog Speed 00 99999 Set external analog speed input at 10V.
81 PE-402 | Speed Offset mv 0.0 Set analog speed input offset
peed Viise ~1000.0 | 1000.0 g speed np :
82 PE-403 | SClamp Mode 5 (1) Set speed clamp operating mode.
83 PE-404 | SClamp Volt mv 0.0 Set voltage of speed clamp area
P 27000.0 | 1000.0 georse P area.
84 PE-405 | Analog Position - 1.0 Set position coordinate value at 10V.
0 9999.9
85 PE-406 | Pos Offset - 0.0 Set analog position input offset.
-9999.9 | 9999.9
86 PE-407 | PClamp Mode 5 ? Set position clamp operating mode.
87 PE-408 | PClamp Volt mv 0.0 Set position clamp operating voltage
-1000.0 | 1000.0 ]
88 PE-409 | Monitor Type1 (; 100 Set type of monitor output 1.
89 PE-410 | Monitor Mode1 (_) (1) Set mode of monitor output 1.
- 1.0
- i Set i .
90 PE-411 | Monitor Scalel 10 9999.0 et scale of monitor output 1
) mV 0.00 )
91 PE-412 | Monitor Offset1 “100.00 1T 100.00 Set offset of monitor output 1.
92 PE-413 | Monitor Type2 6 110 Set type of monitor output 2.
93 PE-414 | Monitor Mode2 5 (1) Set mode of monitor output 2.
- 1.0
- i Set i .
94 PE-415 | Monitor Scale2 10 9999.0 et scale of monitor output 2
mvV 0.00
- i Set of i 2
95 PE-416 | Monitor Offset2 210000 | 100.00 et offset of monitor output
_ ) - 0.0 Set coordinate value of analog output
96 PE-417 | Monitor OutPos 0 59999 | position at 5V.
97 | pe—a1s | Pulse Out Rate - 1 Set freQL‘Jenoy dividing ratio of encoder
1 16 output signal.
98 | PE-419 | Not Used - -
99 | PE-420 |Not Used - -
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1.3.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI L
Description
NO CODE NAME MIN MAX
- 1
E,
100 | *PE-501 | Move Motor 1 999999 | Set system based on machine movement
101 | «pE=502 | M Mechanical - 1 versus motor rpm.
ove Mechanica ] 999999
- 0 Set rotation direction of the motor.
102 | *PE-503 | Move Polarity (0: Coordinate increases in case of CCW run;
0 1 1: Coordinate increases in case of CW run)
103 | PE-504 | Not Used - -
- 0.01 Set in—position range.
104 | PE-505 [ InPOS Position (If data of [PE-502] are changed,
0.00 999.99 | increase at the same ratio.)
a . msec 0 Set time of maintaining in—position
105 | PE-506 [InPOS Time 0 10000 output.
— 0 — -
106 | *PE=507 | Software Limit Set '||‘mlt operapon On or Off based on
0 1 position coordinates.
107 PE-508 | Upper Limit _99;9.9 9909'29 Set upper limits of position coordinates.
108 | PE-509 | Lower Limit _99;99.9 99053.9 Set lower limits of position coordinates.
109 | *PE-510 | MPG Pulse Logic 5 g Set external pulse input signal mode.
110 | *PE-511 | MPG Pulse - 100
1 99999 Set system based on motor rpm versus
11 | «pe=512 | MPG M - 1 number of external input signal pulses.
ove 1 99999
_ r/min 1000.0 | Set maximum speed when operating by
112 | PE=513 | MPG Speed 0.0 9999.9 | external input pulses.
- 90000 Set range of output for excessive
113 | PE=514 | Follow Error 0 99999 position following error.
114 | PE-515 | Brake SPD r/Orr'woln 9:3909 Set operating speed of built—in brake.
115 | PE-516 | Brake Time msee 10 Set opening delay time of built-in brake.
0 10000
By type of )
. - ) Set power failure mode.
116 | *PE=517 | PowerFail Mode 0 equm;ment 0: VP04 or less, 1: VP05 or more
117 | PE-518 | DB Control 8 1 Set dynamo braking mode.
118 | PE-519 | Not Used - -
- 0 This function automatically resets alarm when
119 | PE-520 | ESTOP Reset contact ESTOP returns after activation.
0 1 (0: Manual reset, 1: Automatic reset)
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1.3.7 Private Operation Variable Setting Menu

MENU UNIT INI L
Description
NO CODE NAME MIN MAX
~ 0 - —
120 | *PE-601 | Operation Mode Set op_)eratmg moqe. (AIway; carry out origin
0 5 run prior to changing operating mode.)
— 1 - —
121 | PE=602 | Position Unit No Set ngmber of decimal place of position
0 4 coordinates.
- [%] 0 Set ratio of limited torque with respect to rated
122 PE-603 | Run Torque Limit 0 300 torque during torque limited position operation.
_ 0 Set middle coordinate output or digital
123 | PE=604 |1/0 Mode swltgh data |npgt. (0: Digital |n.put, N
0 ° 1: middle coordinate output, 2: Position
coordinate output signal OP0-OP4 )
_ 0 Set direction of operation with respect to
124 | PE-605 | MPG Dir Mode MPG pulse. (0: pulse direction,
0 1 1: Command position direction)
125 PE-606 | Pos Override - 0 Set anglog position command override
0 2 operation mode.
_ . - 0 Set digital switch input mode.
126 PE-607 | Digit Mode 0 1 (0: Digital SW input, 1: PLC contact input)
_ 0 Set digital switch data type.

127 PE-608 | Digit Data Type (0: position 5 figures, speed 3 figures,

0 1 1: position code + 5 figures, speed 2 figures)
128 PE-609 | Digit Data Time msee 10 Set digital switch data read delay time.

0 99999

_ ) - 0 Set output contact RDY function.

129 | PE=610 | Out Define 0 1 (0: RDY output, 1: Torgue Limit output)

- 0 0: Original state of Operating Mode 5
130 | PE-611 | GO Back Mode 0 1 1: Return to Operating Mode 5 [PE-703] speed
131 PE-612 | GO Back Auto - 1 O Return V\{hen start signal is entered

0 1 11 Automatic return

132 | PE-613 | Not Used

133 | PE-614 | Not Used

134 | PE-615 | Not Used

135 | PE-616 | Not Used

136 | PE-617 | Not Used

137 | PE-618 | Not Used

138 | PE-619 | Not Used

139 | PE-620 | Not Used
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1.3.8 Operation Program Variable Setting Menu: Speed Variables

MENU UNIT INI e
NO CODE NAME MIN MAX
140 | PE-701 | Speed Command0 _;/Qn;gg 9193909 Set operating speed 0.
141 PE-702 | Speed Command1 7;/92;9 9190909'% Set operating speed 1.
142 | PE-703 | Speed Command2 723/9”;39 929090;9 Set operating speed 2.
143 | PE-704 | Speed Command3 _;/grgig”. 5 959090599 Set operating speed 3.
144 | PE-705 | Speed Command4 _;/92;1.9 ;gggg Set operating speed 4.
145 | PE-706 | Speed Command5 _;/grgg].g ;gggg Set operating speed 5.
146 | PE-707 | Speed Commandé _;/922.9 Sggg:g Set operating speed 6.
147 PE-708 | Speed Command?7 _;/9221.9 ggggg Set operating speed 7.
148 | PE-709 | AccDec TimeO m%ec 101000000 Set acceleration/deceleration time 0.
149 | PE-710 | AccDec Timel mzec 101000000 Set acceleration/deceleration time 1.
150 | PE-711 | AccDec Time2 mzec 101000000 Set acceleration/deceleration time 2.
151 PE-712 | AccDec Time3 mzec 101000000 Set acceleration/deceleration time 3.
1562 | PE-713 | AccDec Time4 mzec 101000000 Set acceleration/deceleration time 4.
163 | PE-714 | AccDec Timeb ms(,)ec 101000000 Set acceleration/deceleration time 5.
1564 | PE-715 | AccDec Time6 m%ec 101000000 Set acceleration/deceleration time 6.
1565 | PE-716 | AccDec Time7 mzec 101000000 Set acceleration/deceleration time 7.
156 | PE-717 | Speed Override 5 (1) Set speed override operation.
157 | PE-718 | Not Used - -
158 | PE-719 | Not Used B -
159 | PE-720 | Not Used - -
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1.3.9 Operation Program Variable Setting Menu: Position Group 0

MENU UNIT INI i
NO CODE NAME MIN MAX
160 PE-721 | Position0 ComO 799;9'9 ggoég_g Set coordinate 0 of position group 0.
161 PE-722 | Position0 Comf1 _99;9.9 9919'89 Set coordinate 1 of position group 0.
162 | PE-723 | Position0 Com2 _99:99_9 9929'39 Set coordinate 2 of position group 0.
163 PE-724 | Position0 Com3 _99_999 9939'8.9 Set coordinate 3 of position group 0.
164 | PE-725 | Position0 Com4 _99_999 9928.9 Set coordinate 4 of position group 0.
165 | PE-726 | Position0 Comb 799;9‘9 99558.9 Set coordinate 5 of position group 0.
166 | PE-727 | Position0 Com6 _99239'9 99658'9 Set coordinate 6 of position group 0.
167 PE-728 | Position0 Com7 _99?99-9 9979'39 Set coordinate 7 of position group 0.
168 PE-729 | Position0 Com8 _99_99'9 9989'89 Set coordinate 8 of position group 0.
169 PE-730 | Position0 Com9 799:39'9 gggég_g Set coordinate 9 of position group 0.
170 | PE-731 | Position0 Com10 _99;39.9 9;32909 Set coordinate 10 of position group 0.
171 PE-732 | Position0 Com11 _99799-9 9;;909 Set coordinate 11 of position group 0.
172 PE-733 | Position0 Com12 _99_999 9;5909 Set coordinate 12 of position group 0.
173 PE-734 | Position0 Com13 799;9'9 9;2909 Set coordinate 13 of position group 0.
174 | PE-735 | Position0 Com14 _99239'9 9;};909 Set coordinate 14 of position group 0.
175 | PE-736 | Position0 Com15 _99:99_9 9;2909 Set coordinate 15 of position group 0.
176 | PE-737 | Not Used - -
177 | PE-738 | Not Used - -
178 | PE-739 | Not Used - -
179 | PE-740 | Not Used - -
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1.3.10 Operation Program Variable Setting Menu: Position Group 1

MENU UNIT INI Besersiian
NO CODE NAME MIN MAX
180 PE-741 Position1 Com0 _99;9.9 953909 Set coordinate 0 of position group 1.
181 PE-742 | Position1 Com1 _99;9.9 9:;909 Set coordinate 1 of Position group 1.
182 PE-743 | Position1 Com2 _99;39.9 955909 Set coordinate 2 of position group 1.
183 PE-744 | Position1 Com3 799;;9.9 953909 Set coordinate 3 of position group 1.
184 PE-745 | Position1 Com4 799;99 953909 Set coordinate 4 of position group 1.
185 PE-746 | Position1 Comb _99;39.9 953909 Set coordinate 5 of position group 1.
186 PE-747 | Position1 Com6 799;;9.9 952909 Set coordinate 6 of position group 1.
187 PE-748 | Position1 Com7 799;99 953909 Set coordinate 7 of position group 1.
188 PE-749 | Position1 Com8 799_999 952909 Set coordinate 8 of position group 1.
189 PE-750 | Position1 Com9 799;)99 953909 Set coordinate 9 of position group 1.
190 PE-751 Position1 Com10 799;99 933909 Set coordinate 10 of position group 1.
191 PE-752 | Position1 Com11 799_999 93;909 Set coordinate 11 of position group 1.
192 | PE-753 | Position1 Com12 799;99 933909 Set coordinate 12 of position group 1.
193 PE-754 Position1 Com13 799_999 933909 Set coordinate 13 of position group 1.
194 PE-755 Position1 Com14 799_999 933909 Set coordinate 14 of position group 1.
195 | PE-756 | Position1 Com15 799;99 932909 Set coordinate 15 of position group 1.
196 | PE-757 | Not Used - -
197 | PE-758 | Not Used - -
198 | PE-759 | Not Used - -
199 | PE-760 | Not Used - -
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1.3.11 Operation Program Variable Setting Menu: Position Group 2

MENU UNIT INI Besersian
NO CODE NAME MIN MAX
200 PE-761 | Position2 ComO _99;9‘9 933909 Set coordinate 0 of position group 2.
201 PE-762 | Position2 Comf1 _99;39.9 9;;909 Set coordinate 1 of position group 2.
202 PE-763 | Position2 Com?2 _99;39.9 ggggog Set coordinate 2 of position group 2.
203 PE-764 | Position2 Com3 79959.9 ggggog Set coordinate 3 of position group 2.
204 | PE-765 | Position2 Com4 799:39.9 ggggog Set coordinate 4 of position group 2.
205 PE-766 | Position2 Comb _99;39.9 933909 Set coordinate 5 of position group 2.
206 PE-767 | Position2 Com6 79959.9 ggggog Set coordinate 6 of position group 2.
207 PE-768 | Position2 Com7 799:39.9 gg;gog Set coordinate 7 of position group 2.
208 | PE-769 | Position2 Com8 799_999 932909 Set coordinate 8 of position group 2.
209 | PE-770 | Position2 Com9 799_99.9 9;3909 Set coordinate 9 of position group 2.
210 PE-771 | Position2 Com10 799:39.9 ggggog Set coordinate 10 of position group 2.
211 PE-772 | Position2 Com11 799;’99 92;909 Set coordinate 11 of position group 2.
212 PE-773 | Position2 Com12 79959.9 925909 Set coordinate 12 of position group 2.
213 PE-774 | Position2 Com13 _99;9.9 923909 Set coordinate 13 of position group 2.
214 | PE-775 | Position2 Com14 799;’99 923909 Set coordinate 14 of position group 2.
215 PE-776 | Position2 Com15 79959.9 922909 Set coordinate 15 of position group 2.
216 | PE-777 | Not Used - -
217 | PE-778 | Not Used - -
218 | PE-779 | Not Used - -
219 | PE-780 | Not Used - -
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1.3.12 Operation Program Variable Setting Menu: Position Group 3

MENU UNIT INI Besersiian
NO CODE NAME MIN MAX
220 PE-781 | Position3 ComO _99;9.9 923909 Set coordinate 0 of position group 3.
221 PE-782 | Position3 Comf1 _99;9.9 92;909 Set coordinate 1 of position group 3
222 PE-783 | Position3 Com?2 _99;39.9 925909 Set coordinate 2 of position group 3.
223 PE-784 | Position3 Com3 799;;9.9 923909 Set coordinate 3 of position group 3.
224 | PE-785 | Position3 Com4 799;99 923909 Set coordinate 4 of position group 3.
225 PE-786 | Position3 Comb _99;39.9 923909 Set coordinate 5 of position group 3.
226 PE-787 | Position3 Com6 799;;9.9 922909 Set coordinate 6 of position group 3.
227 PE-788 | Position3 Com7 799;99 ggggog Set coordinate 7 of position group 3.
228 | PE-789 | Position3 Com8 799_999 982909 Set coordinate 8 of position group 3.
229 | PE-790 | Position3 Com9 799_999 923909 Set coordinate 9 of position group 3.
230 PE-791 | Position3 Com10 799;99 9{793909 Set coordinate 10 of position group 3.
231 PE-792 | Position3 Com11 799_999 9;;909 Set coordinate 11 of position group 3.
232 PE-793 | Position3 Com12 799599 933909 Set coordinate 12 of position group 3.
233 PE-794 | Position3 Com13 _99;9.9 923909 Set coordinate 13 of position group 3.
234 | PE-795 | Position3 Com14 799_999 9;;1909 Set coordinate 14 of position group 3.
235 PE-796 | Position3 Com15 799599 933909 Set coordinate 15 of position group 3.
236 | PE-797 | Not Used - -
237 | PE-798 | Not Used - -
238 | PE-799 | Not Used - -
239 | PE-800 | Not Used - -
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1.3.13 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
240 | PE-801 | Jog Speed0 r/OrT](I)H 9;3599 Set jog run speed 0.
241 | PE-802 | Jog Speed1 r/OrT](')n 959090599 Set jog run speed 1.
242 | PE-803 | Jog AccDec Time msee 100 Set jog acceleration/deceleration time.
0 99999
243 | PE-804 | Not Used - -
244 | PE-805 | Not Used - -
245 | PE-806 | Not Used - -
246 | PE-807 | Not Used - -
247 | PE-808 | Not Used - -
248 | PE-809 | Not Used - -
1 -
249 PE-810 | Origin Mode 0 4 Set origin run mode.
- 0 - o
250 | PE-811 | Origin polarity 0 1 Set origin run direction.
_ 0 Set stop (1) or Z position operation 0
251 PE-812 | Origin Dog Stop when dog sensor turns off during origin
0 1 run.
. - 0.0 Set offset position at which to stop after
252 PE-813 | Origin Offset 799999 | 99999 | origin run.
. " - 0.0 . ) .
253 PE-814 | Origin Position 759999 | 99999 Set initial coordinates after origin run.
254 | PE-815 | Origin AutoRun - 0 Set automat{c origin run ON or OFF
0 1 when servo is on.
-, r/min 100.0 .
255 PE-816 | Origin Speed0 00 9999 9 Set origin run speed 0.
. r/min 10.0 .
256 PE-817 | Origin Speed1 00 9999 9 Set origin run speed 1.
. [%] 50.0 Set torque during damper (Origin run
257 PE-818 | Origin Torque 10 3000 mode 4) run.
258 | PE-819 | Not Used - -
259 | PE-820 | Not Used - -
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1.3.14 Operation Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
260 | PC-901 | Alarm RESET - ———| Reset alarm.
261 PC-902 | Alarm HIS Clear : : Clear alarm history.
_ B Manipulate jog run.
262 | PC-903 | Jog Run (If UP'key is hit after jog run, the 'clurrent
_ _ coordinates are stored in the position
coordinate menu currently selected.)
263 | PC-904 | Origin Run : : Carry out origin run.
264 | PC-905 | Gain Tune Run : : Gain is automatically adjusted.
265 | PC-906 |1/0O Logic Set : : Set logic of input contacts.
266 | PC-907 | Input Ext Set : : Manipulate input contacts from outside.
267 | PC-908 | Menu Data Init : : Initialize menu data.
268 | PC-909 | Menu Data Lock : : Activate menu data lock.
269 | PC-910 | Current Offset : : Set drive current feedback offset.
270 | PC-911 | Not Used - -
271 | PC-912 | Not Used - -
272 | PC-913 | Not Used - -
273 | PC-914 | Not Used - -
274 | PC-915 | Not Used - -
275 | PC-916 | Not Used - -
276 | PC-917 | Not Used - -
277 | PC-918 | Not Used - -
278 | PC-919 | Not Used - -
279 | PC-920 | Not Used - -
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1.4 Detailed Description of Menu
1.4.1 Loader Operation

1) Components

HEHHHH

e

2) Components

@ Menu movement

Right Right Right Right
‘P[ Pd-001 ] < [Pd—OOZ ]. """""" < Pd-020
Left Left Left
Upi ?
Right Right Right
[ PA-101 ] [ PA-102 ] ~~~~~~~~~~~~ PA-120
Left Left Left
Up
v I . .
Rlaht nght Rlaht
[ PE-201 ] < [ PE-202 ]' ------------ < PE-220
Left Left Left N
Up : : :
i Right i Right Right i
[ PE-801 ] < [ PE-802 ] «— T < PE-820
Left Left Left
Up i
Right Right Right Right
[ PC-901 ]" [ PC-902 ]" ~~~~~~~~~~~ " PC-920
| ? Left Left Left _‘
Up
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@ Menu editing

(rem )= (@EHAE

* Changing position: Left/Right
* Changing numbers: Up Initial bI|nk|ng position

- Move to the menu to be edited referring to paragraph @.

— Press Enter Key to display menu data. « +9999.9 ~
The number on the far right starts blinking. The blinking number indicates editing
position.

— Press Left or Right to move the figure of numbers to be edited. The blinking numbers
move along accordingly.

- Press Up key to change numbers (the number increases). If the number is larger than
“9”, it will change to “0”.

- Upon completion of editing, press Enter. The related data are saved, and the screen
returns to menu number.

@ Menu editing error
— The following will appear when menu editing error occurs.

Display Causes

notuSE | Menu which is not used or cannot be edited.

- Menu that cannot be edited when servo is on.

— Editing error of constant related to motor.

Erri — Numbers not carrying motor ID have been entered.

- An attempt is made to edit detailed constant when the motor
ID is not 0.

Err2 An attempt is made to set data outside the setting range.

Menu editing is locked.

Err3 Menu editing lock should be released.

@ Special operation function

- If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraph 1.4.9. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

= Origin run menu

— Current offset compensation menu

- Menu-related manipulation menu
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1.4.2 Operating Mode Display
1) Mode display [Pd-001]
@ Current operating mode is displayed.
* nor: Indicates normal operating mode
* AL-XX: Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed, details of the menu corresponding

to the menu number set in the initial mode screen [PE-209] are displayed.

©®

If, however, the menu is moved to another menu at this time, the menu as is will be
displayed.

2) Speed display
@ The current operating speed [Pd—002] and the current command speed [Pd-003]
are displayed in the unit of r/min.
@ Range: “-9999.9” - “9999.9”

3) Position display

@ The current operation position [Pd—005], current operation target position [Pd-
006], and the operation command position [Pd-007] are displayed in user units.

@ The user unit may be used by defining [PE-602] decimals in terms of the feed
level versus the motor rpm.
Example: If [PE-602] is “0”, “-99999” - “+99999” can be entered, and If [PE-
602] is “17, ©~9999.9” - “+9999.9” can be entered.

4) Torque and load display

@ Torque limit [Pd —009]
The output torgue limit value is displayed in percentage of the rated torque.

@ Current load rate [Pd -010]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.

@ Average load rate [Pd -011]
The average value of the energy (load) produced by servo motor calculated during
a period of 5 seconds is displayed in percentage of the rated output.

@ Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the
present is displayed in percentage of the rated output.
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5) 1/0 Mode display
(

7)

(12)

(17)

i e i e

<>

ﬁﬁ%ﬂ%ﬁ@@@j

Input contact logic display

[Input contact: Upper]

Input contact operation position display/
Output contact logic display

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON | START EMG | ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM [ STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 SPD2 SPD3
[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
BRAKE | ORG-OUT | ALARM ROY INPOS OP1 opP2 OP3 OP4

@ CN1 1/0 contact condition [Pd-014]

When the CN1 Connector contact turns on (contact shorted), the lamp operating

in the relevant location will turn on; or the lamp will turn off when the connector

contact turns off (contact open).

@ External operation input condition [Pd-015]

- If the relevant contact condition is manipulated by an external source (PC
communications or other equipment) instead of the CN1
condition of the contact is displayed. As the condition of the external input is

not stored in the servo drive ROM, the input condition is automatically reset if

power supply is turned off.
® 1/0 contact condition [Pd-016]

The 1/O contact conditions, under which the servo drive is operated by the

combination of par

(The I/O contact conditions are recognized and displayed when Normal-A contact

agraph @

and @ above, are displayed.

is ON and Normal-B contact is off.)

Connector,
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6) Displaying the state of exchanging information with external
equipment (Communication—dedicated menu)

The mode data resulting from communications with upper controllers (touch-screen,

PC, etc.) are displayed.

N

(@ Current state of input contact logic [Pd-017).

The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
@ Storage state of the input contact logic [Pd-018].
The value saved by the current logic of the input contact is displayed.
The stored value will not be erased even if the power supply is turned off.

@ Alarm condition bit [Pd-019]

If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Software version display

P 101 - 3
t f f

Position Version Drive type

operation number

type

* The software model applicable to this .
Number Drive Type
manual is P. 0 VPR5

1 VPO1
2 VP02
3 VP04
4 VP05
5 VP10
6 VP15
7 VP20
8 VP35
9 VP50
A VP75
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1.4.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu (PE-201), the motor constant is

automatically set.
The ID numbers of motor are as follows.

# Motor models and ID

Model ID | Watt Remarks Model ID | Watt Remarks
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 SEO06D | 65 600
SBO4A | 13 | 400 SE11D | 66 | 1100
SBO3A | 14 | 250 Special type SE16D | 67 | 1600
HBO2A 15 200 | Hollow shaft type SE22D 68 | 2200
HBO4A | 16 | 400 | Hollow shaft type SEO3M | 69 300
SCO4A | 21 400 SEOBM | 70 600
SCO6A | 22 | 600 SEOOM | 71 900
SCO8A | 23 | 800 SE12M | 72 | 1200
SC10A | 24 | 1000 SE05G | 73 450
SC03D | 25 | 300 SE09G | 74 850
SCO05D | 26 | 450 SE13G | 75 | 1300
SC06D | 27 | 550 SE17G | 76 | 1700
SCO7D | 28 | 650 HEO9A | 77 900 | Hollow shaft type
SCO1M | 29 HE15A 78 1500 | Hollow shaft type
SCo2M | 30 SE1IM | 79 | 1050 Special type
SCO3M | 31 SEO7D 80 650 Special type
SC04M | 32 SF30A | 81 | 3000
HCO6H | 33 600 |Exclusively for S/T SF50A 82 | 5000
SCO5A | 34 | 450 |Exclusively for S/S SF22D | 85 | 3200
SCO05H | 35 500 |Exclusively for S/S SF35D 86 | 3500
SCO8A | 36 | 750 |Exclusively for S/S SF55D | 87 | 5500
SF75D | 88 | 7500
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# Motor models and 1D

Model 1D Watt Remarks Model ID Watt Remarks
SDO8A | 41 800 | To be developed SF12M | 89 | 1200
SD10A | 42 | 1000 | To be developed SF20M | 90 | 2000
SD15A | 43 | 1500 | To be developed SF30M | 91 3000
SD20A | 44 | 2000 | To be developed SF44M | 92 | 4400
SDO5D | 45 | 500 | To be developed SF20G | 93 | 1800
SD08D | 46 | 800 | To be developed SF30G | 94 | 2900
SD10D | 47 | 1000 | To be developed SF44G | 95 | 4400

SD12D | 48 | 1200 | To be developed

SDO3M | 49 300 | To be developed

SD04M | 50 400 | To be developed

SDO5M | 51 500 | To be developed HCO5H | 99 500 | For customers only

SDO6M | 52 600 | To be developed
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(@ Setting individual motor constant
Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Desariotion
NO CODE NAME MIN MAX P
_ — Set ID of applicable motor. When
40 | PE-201 | Motor ID setting motor ID: [PE-210] - [PE-
0 99 217] are automatically set.
of-cm-s® D Set motor inertial moment. If ([PE-
49 PE-210 | Inertia 201] is entered as “0”, correction can
0.01 999.99 be made.)
kgf-cm/A D Set motor torque constant. If ([PE-
50 PE-211 | Trg Con 201] is entered as “0”, correction can
0.01 999.99 | be made.)
mH D Set motor phase inductance. If ([PE-
51 PE-212 | Phase Ls 201] is entered as “0”, correction can
0.001 99.999 | be made.)
ohm D Set motor phase resistance. If ([PE-
52 PE-213 | Phase Rs 201] is entered as “0”, correction can
0.001 99.999 | be made.)
A D Set motor rated current. If ([PE-201]
53 PE-214 | Rated Is is entered as “0”, correction can be
0.01 999.99 | made.)
r/min D Set motor maximum speed. If ([PE-
54 PE-215 | Max Speed 201] is entered as “0”, correction can
0.0 9999.9 | be made.)
r/min D Sets motor rated speed. If ([PE-201]
55 PE-216 | Rated Speed is entered as “0”, correction can be
0.0 9999.9 made.)
- 8 Set number of motor poles. If ([PE-
56 PE-217 | Pole Number 201] is entered as “0”, correction can
2 98 be made.)
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2) Setting encoder

3)

&

5)

- Encoder model [PE-203]

No Tran’\jgnésesmn Signal Mode Signal Type Remarks

0 Parallel | Tnase Aleads in case | 5 g7 )y Standard
of forward running

Phase B leads in case
of forward running

Absolute value 11/13
bit

1 Parallel A,B,Z,UV,W

6 Serial A,B,Z,RX

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.

The numbers of pulses for phases A and B are the same.

Setting torque limits

The limit value [PE-205] of the maximum torque during the forward running and the
limit value [PE-206] of the maximum torque during backward running can be
individually set. Torque limits can be set in percentages of the rated torque. The
standard is 300%.

Setting system |ID
If the system communicates with a servo through the use of Bus communications,
an ID may be assigned to the servo. In this case, an option is required in relation to
communications.
— System ID [PE-207]
An ID is assigned to the servo and is used to individually communicate with the
Servo.
— System group ID [PE-208]
A group ID is set and used when multiple servos are consolidated into a group for
communications.

Setting mode display when operation is started [PE-209]
Menu that is used at initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001] to [Pd-

020] to set the relevant menu numbers.
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1.4.4 Setting Control Variables

1) Position control gain

Number of FF filters Feed forward
[PE-305] [PE-304]

+

Speed
command

Position error

Position Proportional gain

command [PE-302]

Current position

@ Position command: The position command pulses received from external sources
are counted and converted into the position command value, which goes through
the first filter and used as the internal position command.

@ Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

@ Position proportional gain [PE-302] [PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

@ Feed forward gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high, an overshoot may occur on position control or position control
may become uncertain. Hence, the value shall be gradually increased from a small
level while monitoring the condition of trial operation until an appropriate value is
obtained.

® Feed forward filter [PE-305]: If the position command changes too rapidly, the
feed forward control may display a vibration. If this happens, set appropriate level
of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2 [PE-303] is not supported by
the current software version.

1-36 (W) metronix



Chapter 1: Linear Coordinate Position Operation Type

2) Speed control gain

Speed
| integration gain {
Analod speed 1 anaog speed (PE-309)
command | command Filter
(PE-311) Zero speed
gain (PE-313)
N ¥ F
o Torgue command
command + R Speed
Current speed - proportional
gain (PE-307 )
- Speed Encoder signal
feedback filter| - Speed -
(PE-312) operation
f Current torque

S)

) Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command filter
[PE-3111], or the digital speed command set by the internal menu in the unit of
r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and inertia,
is used. Accordingly, setting accurate motor constant and the inertia ratio is
closely linked with the stability of the motor speed control.

@ Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved to
enhance the speed follow—-up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.

Speed Small
/ Large
Command A\\ —\’\/
g ==
speed \/\
Follow—up speed
Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by
proportional gain to convert the error into torque command. If this value is
large, the speed response becomes fast enhancing the speed follow-up. If
this value is excessively large, vibration occurs. On the other hand, if this value
is small, the speed response becomes slow and the follow—-up effect drops,
causing the servo to become weak.

Speed
Command ———————
speed -
7
Lage 7
/
/
//
,7 Small
/
/
/

Time

(5 Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may
drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress vibration,
the stationery vibration may cause the system to be unstable. If this happens, set

the range of speed to which gain is applied, and vibration can be suppressed by
adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.

3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is
calculated and set based on the motor characteristics table. Setting the inertia ratio of
load is a very important control variable in the servo operation characteristics. Servo
can be operated in an optimal condition only if the inertia ratio is accurately set.
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B The following table shows recommended values of appropriate control gains for

each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oaritrl]onal pro%oaritr!onal |nte§£iant|on
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
jgo Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 (1)20 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 ggo Medium inertia 2~4 15~ 30 75 ~ 150 50 ~ 100
High inertia 4~10 5~ 15 20 ~ 75 100 ~ 200
* |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 1.4.9 “Automatic gain adjustment [PC-905].”

4) Setting analog position command filter [PE-314]

The stability of command signal can be improved by setting a digital filter for analog
position command voltage. If an excessively large value is set, the responsiveness
to the analog position command drops. Set appropriate value depending on the type
of systems used.

5) Setting de—resonance operation

Torgue output

/De—resonance operation frequency (PE-316)

Torgue output frequency

De-resonance Operation
BW[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set, but
will be activated if “1” is set.
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1.4.5 Setting 1/O Variables

1) Setting analog speed command
@ Analog speed command [PE-401]: Set the analog speed command value in the
unit of r/min at 10 [V]. The maximum setting will be the motor’s maximum
speed.

@ Speed command offset [PE-402]: Sometimes, certain level of voltage exists on
the analog signal interface circuit even at zero speed command. This voltage
may be compensated by setting equivalent voltage as offset. The voltage unit
shall be «“mv>,

@ Setting speed command clamp

A
Speed

+10[V] 10[V] *mVI m - 10[V]
Voltag i« w'i Speed command
clamp voltage
[PEF4041

1]

Speed command clamp mode “0”  Speed command clamp mode “1”
[PE-403] [PE-403]

@ Speed override operation [PE-717]: Speed command operation can be
executed by overriding (overlapping) the analog speed command with the digital
speed command.

“0”: Override not activated.

“1”: Override activated.

r

Setting analog position command
@ Analog position command [PE-405]: Set analog position command value at

10[V].

@ Position command offset [PE-406]: Sometimes, certain level of voltage exists
due to problems in analog circuit even at zero speed command. This voltage may

be compensated by setting equivalent voltage as offset. The voltage unit shall be

“mv
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@ Position command clamp

I
Position

\i

+10[V]
Voltage

-10[V] o

| =——> ! Positlon command

i i clamp voltage
[PE-408]

-10[V]

Position command clamp mode “0” Position command clamp mode “1”
[PE-407] [PE-407]
3) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output
according to the set conditions at a cycle of 400 [msec] respectively.
@ Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque
@ Analog output modes [PE-410], [PE-414]
Mode Output Mode
0 Output at —=5[V] — +5[V]
1 Output at 0 = +5[V]

® Analog output magnification [PE-413], [PE-417]. If output data is excessively
small or large, the data may be appropriately magnified or reduced. The basic
magnification for each output data is as follows:

Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]
Position Analog position output [PE-417] at 5[V].

@ Analog output offsets [PE-412], [PE-416].
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv>,

(® Analog position output [PE-417] at 5V. The position data are set at 5[V] if the
analog position output is applied.

4) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—-dividing ratio.

Example: From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.
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1.4.6 Setting Common Operation Variables

1) Setting operating mechanism
(@ Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed [PE-502] versus the motor rom [PE-501].
Example: If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].

~ff—
Servo :D: Reducer g % 2
Motor 1/3 LTl ead 8[mm]

* Enter “3” for motor rpm [PE-501] and “8” for amount of mechanism feed
[PE-502].
@ Setting feed direction
Set the direction of feed [PE-503] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates - Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)

2) Setting position operation variables
@ Position operation completion output range [PE-505]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

Starting position \! Target position

—p 4—— Position operation
completion output range

[PE-505]
Position
operation “INPOS” output
completion
outout

If the amount of mechanism feed [PE-502] or the position coordinate unit [PE-
602] is changed, increase the range of position operation completion output
[PE-505] in the same ratio. If the setting is too large, the positioning
completion output signal may be produced during operation. Set an appropriate
value to avoid this.
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®

(@ Position operation completion output time [PE-506]

The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.

* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,
the system does not operate.

@ Range of position operation follow-up error [PE-514]
A
Pulse /Command pulse counter
counter
Range of position follow—up error
Error pulse / Follow—up pulse counter
Time
Position
follow-up
error alarm

If error pulse is greater than the setting of the position operation follow—up error
range, a position follow—up error alarm is generated.

3) Setting Software Limit

Lower Limit Upper Limit
[PE-509] Origin [PE-508]
—, e, 'l 2
fo—— D, b
Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of
mechanical structure, software limit may be set.

Unless origin run is carried out, the software limit cannot assume specific position.

Configure the system so that origin run is always carried out prior to operation.
* |f the software limit menu [PE-507] is set to “1”, limit is activated.
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4) Setting external input pulse (MPG) unit
@ Pulse logic [PE-510]: The following codes are used depending on pulse types.

PF Positive Logic Negative Logic
+PR Code Forward Backward Cagl Forward Backward
Running Running Running Running
PHASE A 1.7 AR
+ PHASE 0 3 JLIL JLIL
8 UL | TLL _I.rtL N
CoWor | \RT¥I | | 4 AL TL—

CW Pulse _,—— w | _!LFL

Pulse
+ o | 7YY |TYIY | s | ALAL | 4AL4L
direction 1 |

@ Setting unit: Set motor rom [PE-512] versus the number of external input signals
[PE-511].

5) Setting the brake signal output variables

Motor operating speed
Speed If SVOFF or

/ alarm occurs

Brake signal
output operating
speed [PE-515]

Time

SVON input__

Brake output

signal Within 50 [msec] Brake signal output
delay time (PE-510)

(1 Brake signal output operating speed [PE-515] and brake signal output delay
time [PE-516]
If an alarm occurs while operating the servo motor by applying the built=in brake
to the vertical shaft, or if the speed is reduced by SVOFF, the brake signal is
stopped by either the brake signal output operating speed (PE-515) or the brake
signal output delay time (PE-516) whichever satisfied the operating conditions

first. This prevents the vertical shaft from dropping to the motor brake.
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6) Dynamo braking [PE-518]
The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped by
SVOFF.

“1”: The system always executes dynamo braking when servo is stopped by SVOFF.
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1.4.7 Setting private operation variables

1) Setting operating mode [PE-601]
Note: After changing the operating mode of [PE-601], make sure to carry out

origin run prior to starting operation.

(® Operating Mode 0

This is composed of four position groups. 16 coordinates are set per group, and

a total of 64 coordinates can be operated.

- Selecting position group

NGurr?nLng PSlEnLZUt Contact SlanII’ZEN Input Contact State
0 X X [PE-721]~[PE-736]
1 ) X [PE-741]~[PE-756]
2 X [¢) [PE-761]~[PE-776]
3 ) [0) [PE-781]~[PE-796]
— Selecting position coordinates
ST Position Coordinates Position Group
Number Input Contact State
PSELO | PSEL1 | PSEL2 | PSEL3 0 1 2 3
0 X X X X PE-721 | PE-741 | PE-761 | PE-781
1 O X X X PE-722 | PE-742 | PE-762 | PE-782
2 X o) X X PE-723 | PE-743 | PE-763 | PE-783
3 O O X X PE-724 | PE-744 | PE-764 | PE-784
4 X X O X PE-725 | PE-745 | PE-765 | PE-785
5 O X O X PE-726 | PE-746 | PE-766 | PE-786
6 X ) O X PE-727 | PE-747 | PE-767 | PE-787
7 O O O X PE-728 | PE-748 | PE-768 | PE-788
8 X X X O PE-729 | PE-749 | PE-769 | PE-789
9 O X X O PE-730 | PE-750 | PE-770 | PE-790
10 X O X O PE-731 | PE-751 | PE-771 | PE-791
11 O O X O PE-732 | PE-752 | PE-772 | PE-792
12 X X 0O ) PE-733 | PE-753 | PE-773 | PE-793
13 O X O O PE-734 | PE-754 | PE-774 | PE-794
14 X O O O PE-735 | PE-755 | PE-775 | PE-795
15 O O O O PE-736 | PE-756 | PE-776 | PE-796

* Because MPGEN is used as the contact of the position group, external pulse input
operation or torque limit operation does not apply.
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@ Operating Mode 1

This is composed of two position groups. 16 coordinates are set per group, and

a total of 32 coordinates can be operated.

- Selecting position group

Group Number Input Contact State PSEL4 Applicable Menu
0 X [PE-721]~[PE-736]
1 O [PE-741]~[PE-756]
- Selecting position coordinates
Position Coordinates
Position Position Group
Input Contact State
Number
PSELO PSEL1 PSEL2 PSEL3 0 1

0 X X X X PE-721 PE-741
1 0 X X X PE-722 PE-742
2 X ) X X PE-723 PE-743
3 ) ) X X PE-724 PE-744
4 X X 0 X PE-725 PE-745
5 0 X o) X PE-726 PE-746
6 X 0 o) X PE-727 PE-747
7 0 ) 0O X PE-728 PE-748
8 X X X 0 PE-729 PE-749
9 0 X X 0O PE-730 PE-750
10 X ) X 0 PE-731 PE-751
11 0 ) X 0 PE-732 PE-752
12 X X o) 0 PE-733 PE-753
13 0 X o) 0 PE-734 PE-754
14 X @) o) 0O PE-735 PE-755
15 0 ) o) 0 PE-736 PE-756

- External pulse (MPG) operation / torque limit operation

MPGEN operates as follows according to the setting of torque limit operation

[PE-603].
. Input Contact
[ggité%%] ° State Operation
(MPGEN)
X Not activated
0 o External pulse input operation

applies.

X Maximum torque operation

1~300 o Torque limit operation based on set

torque value
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- Position coordinates output mode [PE-604]
In case [PE-604]=0 and 1: Only InPOS output is available.
In case [PE-604]=2: Position coordinates are output based on position
selection contacts (OP0O-OP4).

@ Operating Mode 2

A total of 16 position coordinates can be operated.

— Selecting position coordinates

N Position Coordinates Position
Eﬁilqtgoer: Input Contact State Group
PSELO PSEL1 PSEL2 PSEL3 0
0 X X X X PE-721
1 o) X X X PE-722
2 X O X X PE-723
3 o) @) X X PE-724
4 X X O X PE-725
5 o) X 0 X PE-726
6 X O ) X PE-727
7 o) 0 0 X PE-728
8 X X X ) PE-729
9 o) X X ) PE-730
10 X O X ) PE-731
11 0 0 X ) PE-732
12 X X ) ) PE-733
13 o) X 0 0 PE-734
14 X O ) ) PE-735
15 0 (@) 0 0 PE-736

- External pulse (MPG) operation / torque limit operation
Same as Operating Mode 1.
— Middle coordinate output action [PE-604]
Operating position is set at Position Group 0, and the middle coordinate is set

at Position Group 1-3.
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B Middle coordinate output [PE-604]

System operates as follows depending on the I/O mode setting:
Setting Operation
0 Digital switch input (In case [PE-601]=4, 5)
1 Middle coordinate output operation

5 Position coordinate output signal OP0-OP4 (in case
[PE-601]=1)

* Middle coordinate output operation

Starting position Operating position
lk— OP1  —3 OP2 —>le— OP3 —sle— 0OP4 —3

[Position Group 1] [Position Group 2] [Position Group 3] [Position Group 0]

During the process of operating from the starting position to the selected position
number of the position group 0, the contacts OP1-OP4 are output in the
applicable sections based on the settings of position group 1-3. Position group
1-3 must be entered in sequence following the direction of operation from the
starting position to the operating position.

Example: If 0 and 100 are inserted in position numbers 0 and 1 respectively,

[PE-721] [PE-742] [PE-762] [PE-782] [PE-722]
0  (OP1) 40 (0P2) 60 (OP3) 80 (OP4) 100
T | | |
[PE-781] [PE-761] [PE-741]
(OP1) 4|0 (OP2) 6|O (OP3) 8|0 (OP4)

A owron

When using the system by setting the middle coordinate output [PE-604]=1,
do not connect digital switch as it may cause malfunction.
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@ Operating Mode 3
A total of 16 coordinates can be operated by synchronized position operation
with external position pulses.

- Position coordinates

N Position Coordinates Position
E‘ait&r: Input Contact State Group
PSELO PSEL1 PSEL2 PSEL3 0
0 X X X X PE-721
1 o) X X X PE-722
2 X O X X PE-723
3 o) (@) X X PE-724
4 X X 0 X PE-725
5 0 X 0 X PE-726
6 X O ) X PE-727
7 o) 0 ) X PE-728
8 X X X ) PE-729
9 o) X X ) PE-730
10 X O X ) PE-731
11 o) 0 X ) PE-732
12 X X ) ) PE-733
13 o) X 0 ) PE-734
14 X O ) ) PE-735
15 o) 0 ) 0 PE-736

— External pulse synchronized operation
If MPGEN is on, the system operates synchronizing with external pulse inputs.
If MPGEN is off, the system stops and the pulse inputs are disregarded.
In addition, when the system reaches the command position coordinates,
position operation completion output is displayed, and the entered pulses are

disregarded.

— Setting direction of operation [PE-605]

Setting Operation

0 Runs forward according to the direction of
the external input pulses.
Operates synchronizing with the command
1 position coordinates irrespective of the
direction of external input pulses.
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(® Operating Mode 4 and 5
The system can be operated by setting position and speed using the digital
switch or PLC contacts. The data set at this time are read only if CN1-48 input
contacts (READEN) are turned on. The operating position coordinates are set to
[PE-721], and the operating speed to [PE-701].

- Digital switch input wiring

Servo drive Digital switch
Datal-8 g 1
Datal-4 )
Data1-2 > *
Datal-1 T » -
Datatl Datatl Datatl Datat
Sel4 Sel3 Sel2 Sell
Data2-8 B ?
Data2-4 7
Data2-2 5 )
Data2-1 7 . L . 9
Data2 Data2 Data2 Data?2
Sel4 Sel3 Sel2 Sell
SEL4
SEL3
SEL2
SEL1

Note 1: Digital Switch specifications: A7PS-207 (OMRON)
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- Details of data by data mode [PE-608]

Data Mode 0 1
Setting
Data Item Datal Data2 Datal Data2
SELA Position Data Position Data Position Data Position Data
Unit 1 unit 10000 unit 1 unit 10000
SEL2 Position Data Speed Data Position Data Position Data
Unit 10 unit 10 unit 10 code
SELs Position Data Speed Data Position Data Speed Data
Unit 100 unit 100 unit 100 unit 100
SELa Position Data Speed Data Position Data Speed Data
Unit 1000 unit 1000 unit 1000 unit 1000

Note 1: The position and speed settings apply differently depending on the data mode.
(In the case of position data code 0: +DATA, 1: —~DATA)

Note 2: If speed is set with a value greater than the maximum speed, the speed is set
to the maximum speed.

Note 3: If the speed input becomes 0, the value set in the existing menu (PE-701)
applies. Therefore, if it is desired to enter only the position without setting speed, do

not make the wire connection.

- Data mode [PE-607]

Setting Description

0 Used along with data switch. If Data Read Enable is on, data are
continuously set.
Used along with PLC. Each time Data Read Enable turns on, SELECT
1 moves by 1 place to read the data. Data are set after reading is finished
at OP4.

- Data input time [PE-609]

If SELECT (SEL1-SEL4) turns on, read the data after the set time and move to
the next SELECT. If PLC is used, set sufficient time taking into consideration

the PLC scan time.

2) Analog position override operating mode [PE-606]

Setting Description
0 Analog position override operation not executed.
1 Position operation begins according to the analog value based on

the position existing as of the moment Start is turned on.

If Start is turned on, position operation begins according to the
2 analog value based on “Current position + Current analog voltage
position”.

Note : Press Stop to stop the analog position override operation.

The analog position override operation can be executed only when Start input is ON.
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1.4.8 Setting jog and origin run variables
1) Setting jog speed

@ Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

2) Origin run
@ Origin run Mode[PE-810]
- Mode 0: Set current position as origin.
- Mode 1: Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
ORGSPDO ’

ORGSPD1

Z Pulse H—} ORG
Position | Offset

- Mode 2: Limit type
If the limit sensor turns off after starting origin run, the system turns
in the opposite direction to stop at the Z pulse position, and sets the
origin.
CWLIM, CCWLIM START
ORGSPDO :

Z Pulse H—) ORG
Position | Offset
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- Mode 3: Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction; and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.
CWLIM, CCWLIM

START1
STARTZ . boain ;
ORGSPDO
— ORG
Z Pulse~—" Offset
Position

- Mode 4: Damper type
If the system meets damper after starting origin run, and if the load
torque increases more than the damper torque, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
ORGSPDO :

Z Pulse | ORG
Position Offset

@ Origin run direction [PE-811]

Set the operation direction after starting origin run.

® Origin sensor stop [PE-812]
If an origin sensor is used, the system does not move to the Z pulse position
after starting origin run. The moment the sensor is turned On/Off, it stops and

sets the origin.

@ Origin offset [PE-813]
In case of stopping after the origin run, the system moves from the Z pulse
position to the extent of the offset value before stopping, and sets this

coordinate as the origin.
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(® Origin position [PE-814]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but

will be the set position value.

® Automatic origin run [PE-815]
The origin run is automatically executed when the servo turns on first time

after power is connected to the servo.

@ Changing origin run speed
Set the first operating speed [PE-816] after starting origin run and the
operating speed [PE-816] after origin sensor or limit sensor operation, in the

unit of “r/min”.
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1.4.9 Operating Command
1) Alarm reset [PC-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-903]

@ If Enter is pressed in menu [PC-903], the current position is displayed.

@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.
@ If Up key is pressed, the current position is saved in the position coordinate

chosen by the input contact.

®

If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.

4) Loader origin run [PC-904]

|f Enter is pressed in menu [PC-904], the origin run starts.

5) Automatic gain adjustment [PC-905]

)

@ If Enter is pressed in menu [PC-905], the following screen appears:

D— DDD.D Inertia Ratio Range Inertia Ratio
o 1 1~5
Present inertia
ratio 2 5~10
Inertia ratio range 3 10 ~ 25
4 25 ~ 50
5 50 ~ 100

@ Adjusting manual forward/backward operation

- |f the servo is operated/stopped or operated in forward/backward direction by
the use of contacts, the current inertia ratio is automatically adjusted.

— If the adjusted inertia ratio maintains maximum value, increase the range of
the inertia ratio; and decrease the range of inertia ratio if the adjusted inertia
ratio maintains minimum value. If the inertia ratio is maintained between the
minimum and maximum values, adjustment is completed.

- The left key (decrease) and the right key (increase) are used to adjust the

range of inertia ratio.
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® Automatic adjustment of forward/backward operation
- If Up Key is pressed, the system automatically starts forward/backward

operation. The forward/backward operation distance increases each time Up

Key is pressed.

The operation speed is set to jog speed 1 [PE-802].

If the inertia ratio stays between the maximum and minimum values of the

inertia ratio range, adjustment is completed.

@ Press Enter upon completion of adjustment. Then gain is automatically adjusted,
and the adjusted gain is saved.

6) Setting input contact logic [PC-906]

(12) (17)

T T [0
Moﬂ oo, (L7, [ 7,

|

Input contact state Input contact position

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON | START | EMG | ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | cCwLiM
(10) (11 (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM | STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 | SPD2 | SPD3

- Use Left/Right Key to increase/decrease the input contact position number.
— As for the contact logic, each time Up Key is pressed, the lamp of the segment
corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and
the screen returns to menu screen.
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7) Forced setting of input contacts [PC-907]

— |If Enter is pressed in menu [PC-907], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph ® should be converted into

contact A before being used.

8) Menu data initialization [PC—908]
- Initialize the set menu data.

9) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-910]

ANGEED

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

- If down load is executed to upgrade or change the servo drive software, offset
must be set.

— Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each

time Left key is pressed, or the saved and tuned W—-phase offset values, each

time Right key is pressed.

If there is large difference between these two values, save the tuned value

using the Up key.

(8) Press Enter key to return to menu screen.
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[Manual Version: 1.3]
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Chapter 2: Rotary Coordinate Position Operation Type

2.1 Major Functions

Operating Accelerating Decelerating time
speed time
Operating position
Starting position InPOS rang:
Start _|

InPOS
]

SVON |}

BRK

*— Brake operating time[PE-515]

This servo features an ability to set the absolute position coordinates(<0.00”-

“359.99”), operating speed and acceleration/deceleration time, and operate by

selecting the desired position, speed and the acceleration/deceleration time through

the use of PLC or external equipment. It can be used for rectilinear motion systems.

2.1.1 Operating Mode

Note: After changing the operating mode of [PE-601], make sure to carry out

origin run prior to starting operation.

Operating Mode Major Functions
0 - Select 32 rotary coordinates for operation using 5 input
contacts.
— Select 32 rotary coordinates set using 5 input contacts, and
1 perform operation by increasing the selected rotary
coordinates to the absolute position value .
Example) If 15° selected: 0—15°—>30°—45°—60°...
- Select 32 rotary coordinates set using 5 input contacts, and
perform operation by increasing the selected rotary
2 coordinates to the relative position value (Current position to
be set as “0”).
Example) If 15° is selected : 0—15°, 0—15°, 0—15°...
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2.1.1 Position Operation Function
1) Setting position coordinates

Input Contact State Menu Menu
PSELO PSEL1 PSEL2 PSEL3 PSEL4 Number
X X X X X Position Com0 PE-721
) X X X X Position Com1 PE-722
X O X X X Position Com?2 PE-723
) O X X X Position Com3 PE-724
X X O X X Position Com4 PE-725
) X O X X Position Com5 PE-726
X O O X X Position Com6 PE-727
) O O X X Position Com7 PE-728
X X X O X Position Com8 PE-729
) X X O X Position Com9 PE-730
X O X O X Position Com10 PE-731
o) 0 X 0 X Position Com11 PE-732
X X O O X Position Com12 PE-733
o) X ) 0 X Position Com13 PE-734
X O O O X Position Com14 PE-735
o) ) ) 0 X Position Com15 PE-736
X X X X ) Position Com16 PE-737
o) X X X o) Position Com17 PE-738
X O X X ) Position Com18 PE-739
o) 0 X X 0 Position Com19 PE-740
X X O X ) Position Com20 PE-741
o) X ) X 0 Position Com21 PE-742
X O O X O Position Com22 PE-743
o) ) ) X 0 Position Com23 PE-744
X X X O ) Position Com24 PE-745
o) X X 0 0 Position Com25 PE-746
X O X O O Position Com26 PE-747
o) ) X 0 0 Position Com27 PE-748
X X O O O Position Com28 PE-749
o) X ) 0 0 Position Com?29 PE-750
X O O O O Position Com30 PE-751
o) ) ) 0 0 Position Com31 PE-752

Note: Position coordinates are set and displayed as 0.00—-359.99. Accordingly, 360° is
automatically changed into 0.0°.

2-4 (M) metronix



Chapter 2: Rotary Coordinate Position Operation Type

2) Proximity identification operation [PE-603]
The proximity can automatically be identified based on the current position. If [PE-
603] is set as “1”, proximity checking starts.
[Proximity operation setting “1”] [Proximity operation setting «“0”]

QOperation
position

Current
position

Operation Current
position position

Operation
direction

Operation
direction

270 90 270 90

180 180

[Proximity operation setting “1”] [Proximity operation setting «“0”]

0 0
Current

position

Current
position

Operation
direction

Operation
direction

270 90 270

Operation
position
180 180

Operation
position

3) Stopping of set position coordinates operation [PE-602]
If machine stops by the stop command during normal or jog operation when the
mechanical structure carries stoppers, the machine must stop at the designated
coordinate. In such case, if menu [PE-602] is set as “1”, the servo can stop after

moving to the coordinate designated after stop command is issued.

Position coordinates Servo stop position
setting Stop command
Stop command position
position
270 Servo stop 270 90
position

Position coordinates

180 setting 180
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4) Torque limits when stopped [PE-606]
If stoppers are used because of the mechanical structure, the servo may be
overloaded due to the position error if the stoppers function after the system stops. In
such case, the servo output torque can be restricted to ensure smooth stopper

operation.

- If limited torque versus rated torque is set in the menu [PE-606]:

Input Contact
(MPGEN)
X Operates with up to 300% of the rated torque.
0 Output torque is restricted by the torque set versus the rated
torque.

Note: If the setting is “0”, the MPGEN contact shown below will carry out external
pulse input operation.

5) Setting direction of rotation [PE-604]

— The system may be operated by setting the direction of rotation only to one side.

Operation Direction
[PE-604] T T
Forward direction Backward direction
0 Operation possible Operation possible
1 Operation possible Operation prohibited
2 Operation prohibited Operation possible

6) Setting operating speed and acceleration/deceleration time
Eight types of operating speed and acceleration/deceleration time can be selected
using three input contacts.

Speed Selection Contacts Operating Acceleration/Deceleration
SPD1 SPD2 SPD3 Speed Time
X X X PE-701 PE-709
O X X PE-702 PE-710
X ) X PE-703 PE-711
O 0O X PE-704 PE-712
X X 0O PE-705 PE-713
O X O PE-706 PE-714
X 0 O PE-707 PE-715
O 0O O PE-708 PE-716
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2.1.3 MPG (Position pulse) Operation

Set the position unit with the number of pulses versus the motor rom, and enter the
pulse train to operate the system. The MPG operation can be activated only in
operation modes 1 and 2 and when the MPGEN contact is in ON position. MPG

operation is ignored when the MPGEN contact is in OFF position.

2.1.4 Origin Run

Origin mode Major Functions
0 Set current coordinates as origin.
1 Set origin by sensor (Dog).
2 Set origin by limit.
3 Set origin by sensor and limit.
4 Set origin by damper torque.

2.1.5 Jog Run
Operation by Major Functions
Contact - Jog run using contact switch.
Loader - Jog run by quder mampulaﬂon.A
— Current coordinates can be set in menu.

2.1.6 Setting Operation Data

Setting Mode Major Functions
Menu setting Edit and set menu using loader.
Communication setting Set data based on communication (CN3).

2.1.7 Operation Data Output

Qutput Mode Qutput Details

Output operation data based on communication
(CNB).

Communication output

* Data are output in £5V according to the set scale
units, and the following operation data are output
according to the output mode.

Analog Output Mode Output ltem
0 Command speed
1 Current speed
2 Command torque
3 Current torque
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2.2 System Configuration

2.2.1 Connection Diagram (Rotary coordinate position operation type (VP-2))

Power
supply AC
200~230V

50/60 Hz

MCCBH

Regeneration
resistance
MCH1

+24V IN | 50
p— 35 JALARMY ——»
o o SVON ] 49 36 JaLaRM- ——>
O/C START |13 37 E’—’
Qo
o b w o
5 o ALMRST [ 17
o o PSELO [ 44 33 |erakeiors F——
o o PSELT [ 45 34 |orc-out |——p
o o PSEL2 [ 46 39 fINPOS —p
o o PSELS | 47 20 [or0 —
o o PSEL4 | 48 41 |or1 - »
Q_o ccwLIM | 20 42 Jop2 —>
Qo CWLIM [ 19 43 Jor3 >
o o Stop | 14 24 |GND24  |[———
o/c, ORGIN | 15 25 JGND24 | 4—
o o DOGIN J 16 Monitor output
o o P-JOG | 11 sy — +5v
o o N-JOG | 12 [ monr f‘\
e o MPGEN | 21
o o SPDT [ 10 o <5y ~ +5v
o o SPD2 [ 22 I
o o SP03 [ 23
Encoder output
Line drive
PF+ |6 31 JAO
Upper J_Ll_l_ PF-[7 32 | /AO
controller
PR- 9 30 /BO controller
Upper 4OV ~ +10VISppCOM | 27 2120
controller | /NS GNOT 1 31 /z0
L/~ +1O0VITA-COM| 28
Upeer | AN/
controller GND | 1 ) E
Note 1 : Control power supply terminals (L1C and L2c) are provided in models with

capacity equal to or greater than APD-VPO05.
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2.2.2 Control Signal
1) Contact input signal

NufTiwri;er Name Description
50 +24V IN
49 SVON Servo ON
13 START Operation started
18 EMG Emergency stop
17 ALMRST Alarm reset
44 PSELO Position selection 0
45 PSEL1 Position selection 1
46 PSEL2 Position selection 2
47 PSEL3 Position selection 3
48 PSEL4 Position group selection 0
20 CCWLIM Forward direction (Counterclockwise) running prohibited
19 CWLIM Rearward direction (Clockwise) running prohibited
14 STOP Operation stop
15 ORGIN Origin run started
16 DOGIN Origin sensor
11 P-JOG Forward direction jog
12 N-JOG Rearward direction jog
21 MPGEN MPGEN/TRQLIM
10 SPD1 Speed selection 1
22 SPD2 Speed selection 2
23 SPD3 Speed selection 3
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2) Analog input signal

Nut:;er Name Description
27 SPDCOM | Analog speed command input (-10[V] — +10[V])
28 A-COM | Analog position command input (-10[V] = +10[V])
1 GND Analog signal ground

* |f the system is operated at an override (overlapping) speed at the analog speed
command (menu number [PE-717] set to “1”), the system operates at a speed

command which is overlapped with the digital speed command.

Speed

Digital speed
| command Voltage

-

-10v +10V

Note: If + voltage is applied irrespective of the rotating direction of the
motor, speed increases; and speed decreases if — voltage is
applied.

3) Pulse train input signal

Nur:iger Name Description
6 PF+ Line drive (5V): F+ Pulse input
7 PF- Line drive (5V): F- Pulse input
8 PR+ Line drive (5V): R+ Pulse input
9 PR- Line drive (5V): R- Pulse input
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4) Output contact signal

Nu:r;er Name Description
s | AL G el moe
* OFF: Alarm mode
37/38 RDY+/RDY- ON: Normal mode (Operation preparations completed)
33 BRAKE Ss;rr):ttii;rake operation signal when servo is
34 ORG-OUT Outputs origin run completion signals.
39 INPOS Outputs position operation completion signals.
40 OPO
41 OP1
42 opP2
43 OP3

5) Monitor output signal and output power supply

Nuirli)er Name Description
4 MONIT1 Analog monitor output 1 (=5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] — +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

6) Encoder output signal

Pin

) -
Number Name escription
31 AO . )
Outputs encoder signal received from the motor after
32 /AO S ; o )
dividing it according to the frequency dividing ratio
29 BO set in menu [PE-418] (5V Line drive system)
30 /8O ystem).
2 Z0 Outputs encoder Z signal received from the motor
3 /20 (5[V] Line drive system).

M metronixo—1 1




II. Operating Software

2.3 Menu
2.3.1 Operating Mode Menu
MENU UNIT INI
Description
NO CODE NAME MIN MAX
0 Pd—001 | Current State - - Dlsplay?, current ogeratlon mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P -99999 | 99999 pay perating speed.
2 Pd-003 | C d Speed r/min 0 Displays current command speed
ommand Speed  ["go999 | 99999 | P peec:
- 0 Displays speed command values based
3 Pd-004 | Ref Speed i jon ti
eference Spee 99999 99999 on Fhe aoceIeAratlon/deceleratlon time
during operation.
- 0.0
_ " Di - ) '
4 Pd-005 | Current Position 79999.9 | 9999 9 isplays current position coordinates
_ - - 0.0 Displays current target position
5 | Po-006 | Refer Position =505 "9999.9 | coordinates.
_ " - 0.0 Displays operation command position
6 | Pa-007 | Command Position | ~5505 5" "g999 9 | coordinates.
- 0.0 Displays the difference between target
7 Pd-008 | Remain Position position coordinates and current position
~9999.9 | 9999.9 | goordinates.
. [%] 0 ) - )
8 Pd-009 | Torque Limit 0 300 Displays torque-limit setting.
[%] 0.0 Displays current load rate versus rated
9 Pd-010 | C t Load
urrent -oa 29999.9 | 9999.9 | load.
[%] 0.0 Displays average load rate of 5 seconds
10| Pa-011 | Average Load 059 5 | "9999.9 | versus rated load.
) [%] 0.0 Displays maximum instantaneous load
1 PA-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
12 Pd-013 | DC Link Voltage —ggglgt,g ggéo,g Displays condenser’s DC voltage value.
13 Pd-014 | 1/O Set : : Displays current I/O CN1’s input state.
14 Pd-015 | Input EXT SET - - Displays state of externally set input
- - contacts.
15 Pd-016 | 1/O State - - Displays current operating condition of
- - 1/0.
16 Pd-017 | Input Logic Set : :
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - -
19 Pd-020 | Software Version : : Displays software version number.
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2.3.2 Alarm Display Menu

MENU UNIT INI
Description
NO ‘ CODE ‘ NAME MIN MAX
Alarm History 01~20 - -
20 PA-101 Alarm History 01 Displays status of alarms occurred in
~ ~ ~ - - the past.
39 PA-120 | Alarm History 20

# Alarm codes and Descriptions

CODE Name Description or causes Items to be checked
Nor Normal Normal state -
AL-01 | Emergency Stop | EMG input contacts open. SCS;S'SI signal wiring, external 24V power
AL-02 | Power Fail Main power supply turned off Power supply, wiring
AL-03 | Line Fail Motor and encoder wiring error Setting, wiring
AL-04 | Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 | Encoder Pulse Encoder pulse number set error Setting
AL-06 | Following Error Position pulse following error Pos.mon cgmmgnq pulse excessive, [_PE514]
setting, wiring, limit contact, gain setting
AL-07 | Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 | Over Current Overcurrent ng' mo?or. encoder setting, gain
setting, drive replacement
AL-09 | Over Load Overload Load state, wiring, motor, encoder setting
AL-10 | Over Voltage Overvoltage Input vg\tage, braklng reS|stan.Ce wiring,
excessive regeneration operation.
AL-11 | Over Speed Overspeed Encoder setting, encoder wiring, gain setting
AL-12 | Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 | Not Used Not used -
AL-14 | ABS Data Error | APSOIUte encoder data ansmission | iy reget
AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | APsOlute encoder multizrunning data | oy rocer
transmission error
AL-17 | ABS Read Fail Absolute encoder reading error Encoder
AL-18 | Not Used Not used -
AL-19 | Not Used Not used -
AL-20 | Flash Erase Fail | Flash ROM data delete error Replace drive
AL-21 Flash Write Fail Flash ROM data writing error Replace drive
AL-22 | Data Init Error Data initialization error Replace drive
AL-23 | EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Err1 Errori menu which cannot be corrected in | Correct menu after turning off servo.
Servo—on condition.
Err2 Error2 OC.CurS when attempting ternter data Enter data within the range of setting.
which deviate from the setting range.
Occurs when attempting to correct
Err3 Error3 menu after locking menu using [PC- | Correct menu after unlocking [PC-909].

909] (Menu Data Lock).
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2.3.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
40 | *PE-201 | Motor ID - — Set motor ID.
0 99
bps 0 Set baud rate of CN3’s RS232.
41 PE-202 | Baud Rate (Reconnection of power supply required.)
0 1 0=9600[bps], 1=19200[bps]
_ 0 Set type of relevant encoder.
42 *PE-2083 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead, 6:
0 9 absolute value encoder)
43 | *PE-204 | Encoder Pulse ; 99;99 Set number of pulses of relevant encoder.
- [%] 300 o )
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value for CCW running.
. [%] 300 - )
45 PE-206 | CW TRQ Limit 0 300 Set torque limit value for CW running.
46 *PE-207 | System ID ; 909 Set drive ID for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
48 PE-209 | Start Menu No. - 5 Set Operatnjg Modg Menu to be displayed
1 20 after operation begins.
f-cm-s”
49 | *PE-210 | Inertia ¢ 00,8118 99|9D'99 Set motor inertia moment.
kagf-cm/A ID
50 *PE-211 | Trg Con 001 599 99 Set motor torque constant.
51 *PE-212 | Phase Ls mH o Set motor phase inductance
0.001 99.999 )
D
52 | *PE-213 | Phase Rs oc?gg: 99{999 Set motor phase resistance.
53 | *PE-214 | Rated Is A o Set motor rated current
0.01 999.99 )
r/min 1D )
54 *PE-215 | Max Speed 00 99995 Set motor maximum speed.
r/min ID
55 *PE-216 | Rated Speed 00 99995 Set motor rated speed.
56 | *PE-217 | Pole Number ; 988 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -
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# Motor Models and ID

Model 1D Watt Remark Model 1D Watt Remark
SAR3A 1 30 SEQ9A | 61 900
SARBA | 2 50 SE15A | 62 1500
SA01A 3 100 SE22A | 63 | 2200
SE30A 64 | 3000

SBO1A | 11 100 SE06D | 65 600
SBO2A | 12 | 200 SE11D | 66 1100
SBO4A | 13 | 400 SE16D | 67 1600
SBO3A | 14 | 250 Special type SE22D | 68 | 2200
HBO2A | 15 | 200 Hollow shaft type SEO3M | 69 300
HBO4A 16 400 Hollow shaft type SEO6M 70 600

SEOOM | 71 900
SCO4A | 21 400 SE12M | 72 1200
SCOBA | 22 | 600 SE05G | 73 450
SCO8A | 23 | 800 SE09G | 74 850
SC10A | 24 | 1000 SE13G | 75 1300
SC03D | 25 | 300 SE17G | 76 1700
SCO05D | 26 | 450 HEO9A | 77 900 | Hollow shaft type
SCo06D | 27 550 HE15A 78 1500 | Hollow shaft type
SCO7D | 28 | 650 SETIM | 79 1050 Special type
SCO1M | 29 SEQ7D 80 650 Special type
SCoz2Mm | 30 SF30A | 81 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 3200
HCO06H | 33 | 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D | 87 | 5500
SCO5H | 35 | 500 |Exclusively for S/S SF75D | 88 | 7500
SCO8A | 36 | 750 |Exclusively for S/S SF12M | 89 1200

SF20M | 90 | 2000

SF30M | 91 3000

SF44M | 92 | 4400

SF20G | 93 1800

SF30G | 94 | 2900

SF44G | 95 | 4400

HCO5H 99 500 | For customers only
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2.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Dreseraien
NO | CODE NAME MIN MAX P
times 2.0
- i i Set inerti i .
60 PE-301 | Inertia Ratio 70 500.0 et inertia ratio of load
. ) 1/s 50 . ) )
61 PE-302 | Position P Gainl 0 500 Set position control proportional gain 1.
. ) 1/s 50 " ) )
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 . )
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
3 msec 0 Set time constant of position feed
64 PE-805 | PFFFLTTC 0 10000 forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gaini equipment | (APD-VPR5-04: 500, VP05-10: 300, VP15-
0 5000 50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
68 PE-309 | Speed | TCH ms1ec 1050000 Set speed integration time constant 1.
69 PE-310 | Speed | TC2 ms;ec 1050000 Set speed integration time constant 2.
70 PE-311 | Speed IN FLT mos.(e)c 18'0% Set speed command filter.
71 | PE-312 | Speed FB FLT mofgc 18‘05.0 Set speed feedback filter.
72 PE-313 | Zero Speed Gain r/min 0.0 Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 |Not Used - -
- 0 Set de-resonance operation.
4 PE-315 | DE-RESONANCE 0 1 0 : Not activated, 1: Activated
Hz 300 )
75 PE-316 | Notch Frequency 0 1000 Set de—resonance operating frequency.
) - 100 )
76 PE-317 | Notch Bandwidth 0 1000 Set de-resonance band width.
77 | PE-318 | Not Used - -
78 | PE-319 | Not Used - -
79 | PE-320 |Not Used - -
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2.3.5 1/O Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Desariaien
NO | CODE NAME MIN MAX P
r/min 100.0 )
80 *PE-401 | Analog Speed 00 99999 Set external analog speed input at 10V.
81 PE-402 | Speed Offset mv 0.0 Set analog speed input offset
peed Dilse ~1000.0 | 1000.0 ¢ speedinp '
82 PE-403 | SClamp Mode 5 (1) Set speed clamp operating mode.
83 PE-404 | SClamp Volt my 0.0 Set voltage of speed clamp area
P £7000.0 | 1000.0 georse P area.
84 | PE-405 | Not Used - -
85 | PE-406 | Not Used - -
86 | PE-407 | Not Used - -
87 | PE-408 | Not Used - -
88 PE-409 | Monitor Typel 8 100 Set type of monitor output 1.
89 PE-410 | Monitor Mode1 5 ? Set mode of monitor output 1.
- 1.0
- i Set i .
90 PE-411 | Monitor Scale1l 10 9999.0 et scale of monitor output 1
mV 0.00
- i Set i .
91 PE-412 | Monitor Offset1 “100.00 1T 100.00 et offset of monitor output 1
92 PE-413 | Monitor Type2 5 110 Set type of monitor output 2.
93 PE-414 | Monitor Mode2 8 (1) Set mode of monitor output 2.
- 1.0
- i Set i .
94 PE-415 | Monitor Scale2 10 9999.0 et scale of monitor output 2
mV 0.00
- i Set off i 2
95 PE-416 | Monitor Offset2 210000 T 10000 et offset of monitor output
9% PE-417 | Pulse Out Rate - 1 Set frquency dividing ratio of encoder
1 16 output signal.
97 | PE-418 | Not Used - -
98 | PE-419 | Not Used B -
99 | PE-420 |Not Used - -
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2.3.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI .
Description
NO CODE NAME MIN MAX
- 1
E,
100 | *PE-501 | Move Motor 1 999999 | Set system based on machine movement
101 | «pE=502 | M Mechanical - 360 versus motor rpm.
ove Mechanica ] 999999
- 0 Set rotation direction of the motor.
102 | *PE-503 | Move Polarity (0: Coordinate increases in case of CCW run;
0 1 1: Coordinate increases in case of CW run)
- 0 Set position operation completion signal
103 | PE-504 | InPosition Mode output mode. (0: Inpos, 1: OPO-OP3, 2:
0 2 OP0-OP4)
104 | PE=505 | InPosition Value Set posmon range of position arrival
0.000 99.999 output Slgnal‘
" . msec 0 Set output time of position arrival output
105 | PE-506 | InPosition T )
nPosition Time 0 10000 | signal.
106 | *PE=507 | Software Limit - 0 Set A||Am|t actloq On or Off based on
0 1 position coordinates.
o - 0.00 Set limit action position coordinates
107 | PE=508 | COW Limit 0.00 359.99 | during forward running.
L = 0.00 Set limit action position coordinates
108 | PE-509 | CW Limit 0.00 359.99 | during backward running.
109 | *PE-510 | MPG Pulse Logic ; g Set external pulse input signal mode.
- 100
110 PE-511 | MPG Pul
) uise 1 99999 Set system based on motor rom versus
111 | «pe=s12 | MPG M - 1 number of external input signal pulses.
ove i 99999
_ - 90000 Set range of output for excessive
112 | PE=513 | Follow Error 0 99999 position following error.
113 | PE-514 | Brake Speed r/min 20| set operating speed of built-in brake
faxe wpee 0.0 | 9999.9 perating sp '
114 | PE-515 | Brake Time msee 10 Set opening delay time of built-in brake.
0 10000
By type of )
. - ) Set power failure mode.
15 E-516 | PowerFail Mode 5 equu:;ment 0: VP04 or less, 1: VP05 or more
- 1 )
116 | PE-517 | DB Control 0 ] Set dynamo braking mode.
117 | PE-518 | Not Used - -
118 | PE-519 | Not Used - -
_ 0 This function automatically resets alarm when
119 PE-520 | ESTOP Reset contact ESTOP returns after activation.
0 1 (0: Manual reset, 1: Automatic reset)
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2.3.7 Private Operation Variable Setting Menu

MENU UNIT INI _
Description
NO CODE NAME MIN MAX
— O H
120 | *PE-601 | Operation Mode Set operating mode. (Always carry out
0 2 origin run prior to changing mode.)
~ 0 - —
121 | Pe-602 | stop Mode Set aqtomitls stop of set position
0 1 checking (“1”) when jog run stops.
122 | PE-603 | Direction Mode - 0 Detemjme whether to execute proximity
0 1 operation.
123 | PE-604 | Run Direction (_) 2 Set rotation direction.
" . B 1 Set decimal places of position coordinate
124 | PE-605 | Position Unit No o » displays [Pd—-005]-[Pd—007].
(%) 0 Set motor output torque limit operation.
125 PE-606 | Stop Torque Lim (Activated when MPGEN/TRQLIM
0 300 contacts are turned on.)
0 Set divided number with respect to 360°
126 PE—-607 | Position Devide gt operat[[wg’;, mode=1. If operating mode
0 999999 is set as “0”, the system operates at
angles set by input contacts PSELO-4.
127 | PE-608 | Not Used - -
128 | PE-609 | Not Used - -
129 | PE-610 | Not Used - -
130 | PE-611 | Not Used - -
131 | PE-612 | Not Used - -
132 | PE-613 | Not Used - -
133 | PE-614 | Not Used - -
134 | PE-615 | Not Used - -
135 | PE-616 | Not Used - -
136 | PE-617 | Not Used - -
137 | PE-618 | Not Used - -
138 | PE-619 | Not Used - -
139 | PE-620 | Not Used - -

(M metronix 2-19



II. Operating Software

2.3.8 Operation Program Variable Setting Menu: Speed Variables

MENU UNIT INI Bessiisiior
NO CODE NAME MIN MAX
140 | PE-701 | Speed Command0 _;/Qn;i;g 9193909 Set operating speed 0.
141 PE-702 | Speed Command1 7;/9239 g;gogoé,og Set operating speed 1.
142 | PE-703 | Speed Command2 7;/9”;2 ; 929090599 Set operating speed 2.
143 | PE-704 | Speed Command3 _;/;;gg 959090599 Set operating speed 3.
144 | PE-705 | Speed Command4 _é/gn;g].g ;gggg Set operating speed 4.
145 PE-706 | Speed Command5 _;/gn;igng ;gggg Set operating speed 5.
146 | PE-707 | Speed Commandé _;/9”;;‘.9 gggg:g Set operating speed 6.
147 PE-708 | Speed Command?7 _;/9221.9 Sgggg Set operating speed 7.
148 | PE-709 | AccDec TimeO m%ec 101000000 Set acceleration/deceleration time 0.
149 | PE-710 | AccDec Timel m%ec 101000000 Set acceleration/deceleration time 1.
150 | PE-711 | AccDec Time2 mzec 101000000 Set acceleration/deceleration time 2.
151 | PE-712 | AccDec Time3 mzec 101000000 Set acceleration/deceleration time 3.
1562 | PE-713 | AccDec Time4 mzec 101000000 Set acceleration/deceleration time 4.
163 | PE-714 | AccDec Timeb m%ec 101000000 Set acceleration/deceleration time 5.
1564 | PE-715 | AccDec Time6 m%ec 101000000 Set acceleration/deceleration time 6.
165 | PE-716 | AccDec Time7 mzec 101000000 Set acceleration/deceleration time 7.
156 PE-717 | Speed Override g (1) Set speed override operation.
157 | PE-718 | Not Used - -
158 | PE-719 | Not Used B -
159 | PE-720 | Not Used - -
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2.3.9 Operation Program Variable Setting Menu

MENU UNIT INI Deseiotion
NO CODE NAME MIN MAX
- - 0.00 " )
160 | PE-721 | Position ComO 0.00 35999 Set position coordinate 0.
- - 1.00 " )

161 PE-722 | Position Com1 0.00 35999 Set position coordinate 1.

162 | PE-723 | Position Com2 - 2.00 Set position coordinate 2.
0.00 359.99

163 | PE-724 | Position Com3 - 3.00 Set position coordinate 3.
0.00 359.99

164 | PE-725 | Position Com4 - 4.00 Set position coordinate 4.
0.00 359.99

165 | PE-726 | Position Comb5 - °.00 Set position coordinate 5.
0.00 359.99

166 | PE-727 | Position Com6 - 6.00 Set position coordinate 6.
0.00 359.99

167 | PE-728 | Position Com7 - 7.00 Set position coordinate 7.
0.00 359.99

168 | PE-729 | Position Com8 - 8.00 Set position coordinate 8.
0.00 359.99

169 | PE-730 | Position Com9 - 9.00 Set position coordinate 9.
0.00 359.99

170 | PE-731 | Position Com10 ~ 10.00 Set position coordinate 10.
0.00 359.99

171 PE-732 | Position Com11 - 11.00 Set position coordinate 11.
0.00 359.99

172 | PE-733 | Position Com12 - 12.00 Set position coordinate 12.
0.00 359.99

173 | PE-734 | Position Com13 - 13.00 Set position coordinate 13.
0.00 359.99

174 | PE-735 | Position Com14 - 14.00 Set position coordinate 14.
0.00 359.99

175 | PE-736 | Position Com15 - 1500 Set position coordinate 15.
0.00 359.99

176 | PE-737 | Position Com16 - 160.00 Set position coordinate 16.
0.00 359.99

177 | PE-738 | Position Com17 - 170.00 Set position coordinate 17.
0.00 359.99

178 | PE-739 | Position Com18 - 180.00 Set position coordinate 18.
0.00 359.99

179 | PE-740 | Position Com19 ~ 190.00 Set position coordinate 19.
0.00 359.99
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2.3.10 Operation Program Variable Setting Menu

MENU UNIT INI Beseristen

NO CODE NAME MIN MAX

180 | PE-741 Position Com20 - 200.00 Set position coordinate 20.
0.00 359.99

181 PE-742 | Position Com21 - 210.00 Set position coordinate 21.
0.00 359.99

182 | PE-743 | Position Com22 - 220.00 Set position coordinate 22.
0.00 359.99

183 | PE-744 | Position Com23 - 230.00 Set position coordinate 23.
0.00 359.99

184 | PE-745 | Position Com24 - 240.00 Set position coordinate 24.
0.00 359.99

185 | PE=746 | Position Com25 - 250.00 Set position coordinate 25.
0.00 359.99

186 | PE=747 | Position Com26 - 260.00 Set position coordinate 26.
0.00 359.99

187 | PE=748 | Position Com27 - 270.00 Set position coordinate 27.
0.00 359.99

188 | PE-749 | Position Com28 - 280.00 Set position coordinate 28.
0.00 359.99

189 | PE-750 | Position Com29 - 290.00 Set position coordinate 29.
0.00 359.99

190 | PE-751 Position Com30 - 800.00 Set position coordinate 30.
0.00 359.99

191 PE-752 | Position Com31 - 810.00 Set position coordinate 31.
0.00 359.99

192 | PE-753 | Not Used - -

193 | PE-754 | Not Used - -

194 | PE-755 | Not Used - -

195 | PE-756 | Not Used - -

196 | PE-757 | Not Used - -

197 | PE-758 | Not Used - -

198 | PE-759 | Not Used - -

199 | PE-760 | Not Used - -
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2.3.11 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
200 | PE-801 | Jog Speed0 r/OrT1(|)n 9;3909 Set jog run speed 0.
201 PE-802 | Jog Speed1 r/OrT1(|)n 959090;9 Set jog run speed 1.
202 | PE-803 | Jog AccDec Time msee 100 Set jog acceleration/deceleration time.
0 99999
203 | PE-804 | Not Used - -
204 | PE-805 | Not Used - -
205 | PE-806 | Not Used - -
206 | PE-807 | Not Used - -
207 | PE-808 | Not Used - -
208 | PE-809 | Not Used - -
1 -
209 PE-810 | Origin Mode 0 4 Set origin run mode.
- 0 . o
210 PE-811 | Origin polarity 0 1 Set origin run direction.
_ 0 Set stop (1) or Z position operation 0
211 PE-812 | Origin Dog Stop when dog sensor turns off during origin
0 1 run.
. - 0.0 Set offset position at which to stop after
212 PE-813 | Origin Offset 000 35999 | origin run.
- " - 0.0 —_ ) .
213 PE-814 | Origin Position 000 35999 Set initial coordinates after origin run.
014 PE-815 | Origin AutoRun - 0 Set automat{c origin run ON or OFF
0 1 when servo is on.
. r/min 100.0 .
215 PE-816 | Origin Speed0 00 9999 9 Set origin run speed 0.
. r/min 10.0 .
216 PE-817 | Origin Speed1 00 9999 9 Set origin run speed 1.
o [%] 50.0 Set torque during damper (Origin run
217 PE-818 | Origin Torque 10 3000 mode 4) run.
218 | PE-819 | Not Used - -
219 | PE-820 | Not Used - -
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2.3.12 Operation Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
220 | PC-901 | Alarm RESET - ———| Reset alarm.
221 PC-902 | Alarm HIS Clear : : Clear alarm history.
_ B Manipulate jog run.
222 | PC-903 | Jog Run (If UP'key is hit after jog run, the pyrrent
_ _ coordinates are stored in the position
coordinate menu currently selected.)
223 | PC-904 | Origin Run : : Carry out origin run.
224 | PC-905 | Gain Tune Run : : Gain is automatically adjusted.
225 | PC-906 | 1/0O Logic Set : : Set logic of input contacts.
226 | PC-907 | Input Ext Set : : Manipulate input contacts from outside.
227 | PC-908 | Menu Data Init : : Initialize menu data.
228 | PC-909 | Menu Data Lock : : Activate menu data lock.
229 | PC-910 | Current Offset : : Set drive current feedback offset.
230 | PC-911 | Not Used - -
231 | PC-912 | Not Used - -
232 | PC-913 | Not Used - -
233 | PC-914 | Not Used - -
234 | PC-915 | Not Used - -
235 | PC-916 | Not Used - -
236 | PC-917 | Not Used - -
237 | PC-918 | Not Used - -
238 | PC-919 | Not Used - -
239 | PC-920 | Not Used - -
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2.4 Detailed Description of Menu
2.4.1 Loader Operation

1) Components

HHEHBHH

Ceft Rignt Up Enter
2) Components
@ Menu movement
Right Right Right Right
>[ Pd-001 ] l' [ Pd-002 ] l' """"""" l' Pd-020
Left Left Left
Upi ?
Right Right Right
[ PA-101 ] ) [PA—102 ] L > PA-120
Left Left Left
Up
v . . .
Rlaht nght Rlaht
[ PE-201 ] < [ PE-202 ]' ------------ « | PE-220
U Left Left Left N
p : :

Right

—> —>
[ PE-801 ] ‘ [PE—802 ] ‘

"y

Left Left

Right Right

—> —>
[ PC-901 ]‘ [ PC-902 ]'

Up|

Left Left

Right

¢ PE-820

Left

Right Right

—»
< PC-920 _‘
Left
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@ Menu editing

(rem )= (@EHAER

* Changing position: Left/Right
* Changing numbers: Up Initial bI|nk|ng position

- Move to the menu to be edited referring to paragraph .

— Press Enter Key to display menu data. « +9999.9
The number on the far right starts blinking. The blinking number indicates editing
position.

— Press Left or Right to move the figure of numbers to be edited. The blinking numbers
move along accordingly.

- Press Up key to change numbers (the number increases). If the number is larger than
“9”, it will change to “0”.

- Upon completion of editing, press Enter. The related data are saved, and the screen
returns to menu number.

@ Menu editing error

- The following will appear when menu editing error occurs.

Display Causes

notuSE | Menu which is not used or cannot be edited.

- Menu that cannot be edited when servo is on.

— Editing error of constant related to motor.

Erri — Numbers not carrying motor ID have been entered.

- An attempt is made to edit detailed constant when the motor
ID is not 0.

Err2 An attempt is made to set data outside the setting range.

Menu editing is locked.

Err3 Menu editing lock should be released.

@ Special operation function

- If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraph 1.4.9. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

= Origin run menu

— Current offset compensation menu

- Menu-related manipulation menu
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2.4.2 Operating Mode Display
1) Mode display [Pd-001]

@ Current operating mode is displayed.

* nor: Indicates normal operating mode

* AL-XX: Relevant code is displayed when an alarm occurs.

®

When alarm is reset after the cause is removed, details of the menu corresponding

to the menu number set in the initial mode screen [PE-209] are displayed.

©®

If, however, the menu is moved to another menu at this time, the menu as is will be
displayed.

2) Speed display
@ The current operating speed [Pd—-002] and the current command speed [Pd-003]
are displayed in the unit of r/min.
@ Range: “-9999.9” - “9999.9”

3) Position display

(1 The current operation position [Pd—005], current operation target position [Pd-
006], and the operation command position [Pd-007] are displayed in user units.

@ The user unit may be used by defining [PE-602] decimals in terms of the feed
level versus the motor rpm.
Example: If [PE-602] is “0”, “-99999” - “+99999” can be entered, and If [PE-
602] is “17, “=9999.9” - “+9999.9” can be entered.

4) Torque and load display
@ Torque limit [Pd —009]
The output torque limit value is displayed in percentage of the rated torque.
@ Current load rate [Pd -010]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.
@ Average load rate [Pd -011]
The average value of the energy (load) produced by servo motor calculated during
a period of 5 seconds is displayed in percentage of the rated output.
@ Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the

present is displayed in percentage of the rated output.
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5) 1/0 Mode display
(

7)

(12)

(17)

i e i e

<>

ﬁﬁ%ﬂ%ﬁ@@@j

Input contact logic display

[Input contact: Upper]

Input contact operation position display/
Output contact logic display

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON | START EMG | ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM [ STOP | ORGIN | DOGIN | P=JOG | N-JOG | MPGEN | SPD1 SPD2 SPD3
[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
BRAKE | ORG-OUT | ALARM ROY INPOS OPO OP1 opP2 OP3

@ CN1 1/0 contact condition [Pd-014]

When the CN1 Connector contact turns on (contact shorted), the lamp operating

in the relevant location will turn on; or the lamp will turn off when the connector

contact turns off (contact open).

@ External operation input condition [Pd-015]

- If the relevant contact condition is manipulated by an external source (PC
communications or other equipment) instead of the CN1
condition of the contact is displayed. As the condition of the external input is

not stored in the servo drive ROM, the input condition is automatically reset if

power supply is turned off.
® 1/0 contact condition [Pd-016]

The 1/O contact conditions, under which the servo drive is operated by the

combination of par

(The I/O contact conditions are recognized and displayed when Normal-A contact

agraph @

and @ above, are displayed.

is ON and Normal-B contact is off.)

Connector,
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6) Displaying the state of exchanging information with external

equipment (Communication—dedicated menu)

The mode data resulting from communications with upper controllers (touch—screen,

PC, etc.) are displayed.

N

The current logic value of the input contact is displayed.

If power supply is turned off, this value will be erased.

@ Current state of input contact logic [Pd-017).

(@ Storage state of the input contact logic [Pd-018].

The value saved by the current logic of the input contact is displayed.

The stored value will not be erased even if the power supply is turned off.

@ Alarm condition bit [Pd-019]

If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Software version display

P 201 - 3

t f t

Position Version Drive type
operation number
type

* The software model applicable to this
manual is P.

Number Drive Type
0 VPR5
1 VPO1
2 VP02
3 VP04
4 VP05
5 VP10
6 VP15
7 VP20
8 VP35
9 VP50
A VP75
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2.4.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu (PE-201), the motor constant is

automatically set.
The ID numbers of motor are as follows.

# Motor models and ID

Model ID | Watt Remarks Model ID | Watt Remarks
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 SEO06D | 65 600
SBO4A | 13 | 400 SE11D | 66 | 1100
SBO3A | 14 | 250 | Special cast type SE16D | 67 | 1600
HBO2A 15 200 | Hollow shaft type SE22D 68 | 2200
HBO4A | 16 | 400 | Hollow shaft type SEO3M | 69 300
SCO4A | 21 400 SEOBM | 70 600
SCO6A | 22 | 600 SEOOM | 71 900
SCO8A | 23 | 800 SE12M | 72 | 1200
SC10A | 24 | 1000 SE05G | 73 450
SC03D | 25 | 300 SE09G | 74 850
SCO05D | 26 | 450 SE13G | 75 | 1300
SC06D | 27 | 550 SE17G | 76 | 1700
SCO7D | 28 | 650 HEO9A | 77 900 | Hollow shaft type
SCO1M | 29 HE15A 78 1500 | Hollow shaft type
SC02M | 30 SETIM | 79 | 1050 | Special cast type
SCO3M | 31 SEO7D 80 650 | Special cast type
SC04M | 32 SF30A | 81 | 3000
HCO6H | 33 600 |Exclusively for S/T SF50A 82 | 5000
SCO5A | 34 | 450 |Exclusively for S/S SF22D | 85 | 3200
SCO05H | 35 500 |Exclusively for S/S SF35D 86 | 3500
SCO8A | 36 | 750 |Exclusively for S/S SF55D | 87 | 5500
SF75D | 88 | 7500
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# Motor models and 1D

Model ID | Watt Remarks Model ID | Watt Remarks
SDO8A | 41 800 | To be developed SF12M | 89 | 1200
SD10A | 42 1000 | To be developed SF20M 90 | 2000
SD15A | 43 | 1500 | To be developed SF30M | 91 | 3000
SD20A | 44 | 2000 | To be developed SF44M 92 | 4400
SDO5D | 45 | 500 | To be developed SF20G | 93 | 1800
SD0O8D | 46 | 800 | To be developed SF30G | 94 | 2900
SD10D | 47 | 1000 | To be developed SF44G | 95 | 4400

SD12D | 48 | 1200 | To be developed

SDO3M | 49 300 | To be developed

SD04M | 50 400 | To be developed

SDO5M | 51 500 | To be developed HCO5H | 99 500 | For customers only

SDO6M | 52 600 | To be developed
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(@ Setting individual motor constant
Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Desariotion
NO CODE NAME MIN MAX P
_ — Set ID of applicable motor. When
40 | PE-201 | Motor ID setting motor ID: [PE-210] - [PE-
0 99 217] are automatically set.
of-cm-s® D Set motor inertial moment. If ([PE-
49 PE-210 | Inertia 201] is entered as “0”, correction can
0.01 999.99 be made.)
kgf-cm/A D Set motor torque constant. If ([PE-
50 PE-211 | Trg Con 201] is entered as “0”, correction can
0.01 999.99 | be made.)
mH D Set motor phase inductance. If ([PE-
51 PE-212 | Phase Ls 201] is entered as “0”, correction can
0.001 99.999 | be made.)
ohm D Set motor phase resistance. If ([PE-
52 PE-213 | Phase Rs 201] is entered as “0”, correction can
0.001 99.999 | be made.)
A D Set motor rated current. If ([PE-201]
53 PE-214 | Rated Is is entered as “0”, correction can be
0.01 999.99 | made.)
r/min D Set motor maximum speed. If ([PE-
54 PE-215 | Max Speed 201] is entered as “0”, correction can
0.0 9999.9 | be made.)
r/min D Sets motor rated speed. If ([PE-201]
55 PE-216 | Rated Speed is entered as “0”, correction can be
0.0 9999.9 made.)
- 8 Set number of motor poles. If ([PE-
56 PE-217 | Pole Number 201] is entered as “0”, correction can
2 98 be made.)
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2) Setting encoder

- Encoder model [PE-203]

Transmission . .
No Mode Signal Mode Signal Type Remarks
0 Parallel | hase Aleads incase | gy Standard
of forward running
1 Parallel Phase B leads in case AB.ZUV.W
of forward running
6 Serial /gilzsolute value 11/13 A.B.Z.RX

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.

The numbers of pulses for phases A and B are the same.

3) Setting torque limits

&

5)

The limit value [PE-205] of the maximum torque during the forward running and the
limit value [PE-206] of the maximum torque during backward running can be
individually set. Torque limits can be set in percentages of the rated torque. The
standard is 300%.

Setting system |ID
If the system communicates with a servo through the use of Bus communications,
an ID may be assigned to the servo. In this case, an option is required in relation to
communications.
- System ID [PE-207]
An ID is assigned to the servo and is used to individually communicate with the
Servo.
— System group ID [PE-208]
A group ID is set and used when multiple servos are consolidated into a group for
communications.

Setting mode display when operation is started [PE-209]

Menu that is used at initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001] to [Pd-
020] to set the relevant menu numbers.
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2.4.4 Setting Control Variables
1) Position control gain

o | Number of FF filters

> Feed forward

[PE-305] [PE-304]

+

Speed
command

Position error

Position Proportional gain

command [PE-302]

Current position

@ Position command: The position command pulses received from external sources
are counted and converted into the position command value, which goes through
the first filter and used as the internal position command.

@ Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

@ Position proportional gain [PE-302] [PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

@ Feed forward gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high, an overshoot may occur on position control or position control
may become uncertain. Hence, the value shall be gradually increased from a
small level while monitoring the condition of trial operation until an appropriate
value is obtained.

® Feed forward filter [PE-305]: If the position command changes too rapidly, the
feed forward control may display a vibration. If this happens, set appropriate level

of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2 [PE-303] is not supported by
the current software version.
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2) Speed control gain

Speed
| integration gain
Analog speed Analog speed (PE-309)
command | command Filter
(PE-311) Zero speed
gain (PE-313)
. ; [
Digital speed Torque command
command + oo | Speed
Current speed - proportional
_ gain (PE-307 )
Speed Encoder signal
feedback filter| - Speed -——————
(PE-312) operation
f Current torque

S)

) Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command filter
[PE-3111, or the digital speed command set by the internal menu in the unit of
r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and inertia,
is used. Accordingly, setting accurate motor constant and the inertia ratio is
closely linked with the stability of the motor speed control.

@ Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved to
enhance the speed follow-up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.

Speed Small
/ Large
Command A\\ —\’\/
g ==
speed \/\
Follow—up speed
Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by
proportional gain to convert the error into torque command. If this value is
large, the speed response becomes fast enhancing the speed follow-up. If
this value is excessively large, vibration occurs. On the other hand, if this value
is small, the speed response becomes slow and the follow—-up effect drops,
causing the servo to become weak.

Speed
Command ———————
speed -
7
Lage 7
/
/
//
,7 Small
/
/
/

Time

(5 Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may
drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress vibration,
the stationery vibration may cause the system to be unstable. If this happens, set

the range of speed to which gain is applied, and vibration can be suppressed by
adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.

3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is
calculated and set based on the motor characteristics table. Setting the inertia ratio of
load is a very important control variable in the servo operation characteristics. Servo
can be operated in an optimal condition only if the inertia ratio is accurately set.
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oaritrl]onal pro%oe{itrl]onal mteggéie%non
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
~4go Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 (1)20 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 ggo Medium inertia 2~4 15~ 30 75 ~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200
= |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 2.4.9 “Automatic gain adjustment [PC-905].”

4) Setting de—resonance operation

Torgue output

/*De—resonance operation frequency (PE-316)

Torgue output frequency

De-resonance Operation
BWI[PE-317]

- If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set, but
will be activated if “1” is set.
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2.4.5 Setting 1/O Variables

1) Setting analog speed command

@ Analog speed command [PE-401]: Set the analog speed command value in the

unit of r/min at 10 [V]. The maximum setting will be the motor’s maximum

speed.

@ Speed command offset [PE-402]: Sometimes, certain level of vol

tage exists on

the analog signal interface circuit even at zero speed command. This voltage

may be compensated by setting equivalent voltage as offset. The
shall be “mv>,

@ Setting speed command clamp

voltage unit

A
Speed

+10[V] —y -

+10[V]

1]

-10[V] -10[V] ! +mv!

Voltag

! «——» | Spepd command
clamp voltage
[PEF4041

Speed Command Clamp Mode “0” Speed Command Clamp Mode “1~

[PE-403] [PE-403]

@ Speed override operation [PE-717]: Speed command operation can be

executed by overriding (overlapping) the analog speed command with the digital

speed command.
“0”: Override not activated.

“1”: Override activated.
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2) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output

according to the set conditions at a cycle of 400 [msec] respectively.

@ Analog output types [PE-410], [PE-414]
Model Data

0 Command speed
Current peed

1
2 Command torque
3 Current torque

@ Analog output modes [PE-411], [PE-415]

Mode Output Mode
0 Output at =5[V] — +5[V]
1 Output at 0 — +5[V]

® Analog output magnification [PE-413], [PE-417]
If output data is excessively small or large, the data may be appropriately

magnified or reduced. The basic magnification for each output data is as

follows:
Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]

@ Analog output offsets [PE-412], [PE-416]
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv>,

3) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—dividing ratio.
Example: From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]
* The frequency—dividing ratio must be set so that the resulting frequency dividing

output pulse comes to be an integer.
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2.4.6 Setting Common Operation Variables

1) Setting operating mechanism
(@ Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the
amount of mechanism feed [PE-502] versus the motor rom [PE-501].

Example: If the reduction ratio is 1/30 and the machine movement is 360°:

* Enter “3” for motor rom [PE-501] and “360°” for amount of mechanism feed
[PE-502].
(@ Setting feed direction
Set the direction of feed [PE-503] at + position coordinates according to the
mechanism assembly.

Code + Position Coordinates - Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)

2) Setting position operation variables
(@ Position operation completion output mode [PE-504]

Menu setting

[PE-504] Description

0 - InPOS contact output.

- InPOS contact output.
1 — Operation completion position coordinate output.
Output position coordinates 0—15 using OP0-0OP3.

- InPOS contact output.

— Operation completion position coordinate output.
Output position coordinates 0-31 using 5 output contacts,

2 OP0-0OP3, and OP4.

* Because the brake output is used as OP4 in this mode,
sequence must be configured externally when using the
brake.
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(@ Position operation completion output range [PE-505]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

Starting position \! Target position

—p 4—— Position operation
completion output range

[PE-505]
Position
operation “INPOS” output
completion
output

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.

@ Position operation completion output time [PE-506]
The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.
* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,

the system does not operate.

@ Range of position operation follow—up error [PE-514]

Pulse 4
Command pulse counter
counter
Range of position follow—up error
Error pulse / Follow—up pulse counter
Time
Position
follow-up
error alarm

If error pulse is greater than the setting of the position operation follow-up error

range, a position follow—up error alarm is generated.
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3) Setting Software Limit

Lower Limit Upper Limit
[PE-509] Origin [PE-508]
—, e, 'l 2
R
Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of
mechanical structure, software limit may be set.

Unless origin run is carried out, the software limit cannot assume specific position.
Configure the system so that origin run is always carried out prior to operation.

* |f the software limit menu [PE-507] is set to “1”, limit is activated.

4) Setting external input pulse (MPG) unit
@ Pulse logic [PE-510]: The following codes are used depending on pulse types.

PF Positive logic Negative logic
+PR Cocls Forward Backward Gl Forward Backward
running running running running
PHASE A 1. .M
+ PHASE 0 3 JLIL JLIL
8 UL | L _I.rtL N
cowor |y 1YY | |4 AU L —

CW Pulse _,—— w | __FIJL

Pulse
+ o 7YY |TYIY I | s | 4ALAL | 4AL4L
direction 1 |

@ Setting unit: Set motor rom [PE-512] versus the number of external input signals
[PE-511].
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5) Setting the brake signal output variables

Motor operating speed
Speed If SVOFF or

/ alarm occurs

Brake signal
output operating
speed [PE-515]

Time

SVON input_| |

Brake output

signal Within 50 [msec] Brake signal output
delay time (PE-510)

@ Brake signal output operating speed [PE-514] and brake signal output delay
time [PE-515]
If an alarm occurs while operating the servo motor by applying the built-in brake
to the vertical shaft, or if the speed is reduced by SVOFF, the brake signal is
stopped by either the brake signal output operating speed (PE-514) or the brake
signal output delay time (PE-515) whichever satisfied the operating conditions
first. This prevents the vertical shaft from dropping to the motor brake.

6) Dynamo braking [PE-517]
The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped by
SVOFF.

“1”: The system always executes dynamo braking when servo is stopped by SVOFF.
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2.4.7 Setting private operation variables
1) Setting operating mode [PE-601]
Note: After changing the operating mode of [PE-601], make sure to carry out
origin run prior to starting operation.

(» Operating mode 0

— |If Start is turned on, the system begins to operate the position coordinates
selected by the 5 input contacts (PSELO-PSEL4).

— The operation direction is decided by the absolute position coordinate based
on the origin. It varies depending on the proximity operation [PE-603] or
prohibited direction of rotation setting [PE-604].

* Refer to paragraph 1.1.2 “Position operation function (Page 1.4)”.

@ Operating mode 1

- |If Start is turned on, the system begins to operate to the position established
by adding coordinates selected by the 5 input contacts (PSELO-PSEL4) to
the current position coordinates.

Example: If 90° is selected, the system operates by 90° each time Start is
turned on, and the coordinate displays absolute position.

0°

270° 90°

180°

- In this operating mode, the automatic proximity identification operation,
prohibited direction of rotation setting, and the set coordinate operation stop
cannot be activated.

@ Operating mode 2
— |If Start is turned on, the system moves to the position coordinate selected
by 5 input contacts (PSELO-PSEL4) after clearing the current position
coordinate to “0”.
Example: If 90° is selected, the system operates by 90° each time Start is
turned on, and the coordinate always displays 90° when operation is

completed.
90°,0°
0° 90°
90° 0°

0° 90°
- In this operating mode, the automatic proximity identification operation,

prohibited direction of rotation setting, and the set coordinate operation stop
cannot be activated.
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2.4.8 Setting jog and origin run variables
1) Setting jog speed

@ Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

2) Origin run
@ Origin run Mode[PE-810]
- Mode 0: Set current position as origin.
- Mode 1: Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
ORGSPDO ’

ORGSPD1

Z Pulse H—} ORG
Position | Offset

- Mode 2: Limit type
If the limit sensor turns off after starting origin run, the system turns
in the opposite direction to stop at the Z pulse position, and sets the
origin.
CWLIM, CCWLIM START
ORGSPDO :

Z Pulse H—) ORG
Position | Offset
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- Mode 3: Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction; and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.
CWLIM, CCWLIM

START1
STARTZ . boain ;
ORGSPDO
— ORG
Z Pulse~—" Offset
Position

- Mode 4: Damper type
If the system meets damper after starting origin run, and if the load
torque increases more than the damper torque, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
ORGSPDO :

Z Pulse | ORG
Position Offset

@ Origin run direction [PE-811]

Set the operation direction after starting origin run.

® Origin sensor stop [PE-812]
If an origin sensor is used, the system does not move to the Z pulse position
after starting origin run. The moment the sensor is turned On/Off, it stops and

sets the origin.

@ Origin offset [PE-813]
In case of stopping after the origin run, the system moves from the Z pulse
position to the extent of the offset value before stopping, and sets this

coordinate as the origin.
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(® Origin position [PE-814]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but

will be the set position value.

® Automatic origin run [PE-815]
The origin run is automatically executed when the servo turns on first time

after power is connected to the servo.

@ Changing origin run speed
Set the first operating speed [PE-816] after starting origin run and the
operating speed [PE-816] after origin sensor or limit sensor operation, in the

unit of “r/min>.
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2.4.9 Operating Command
1) Alarm reset [PC—-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-903]

@ If Enter is pressed in menu [PC-903], the current position is displayed.

@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.
@ If Up key is pressed, the current position is saved in the position coordinate

chosen by the input contact.

®

If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.

4) Loader origin run [PC-904]

|f Enter is pressed in menu [PC-904], the origin run starts.

5) Automatic gain adjustment [PC-905]

)

@ If Enter is pressed in menu [PC-905], the following screen appears:

D— DDD.D Inertia Ratio Range Inertia Ratio
o 1 1~5
Present inertia
ratio 2 5~10
Inertia ratio range 3 10 ~ 25
4 25 ~ 50
5 50 ~ 100

@ Adjusting manual forward/backward operation

- |f the servo is operated/stopped or operated in forward/backward direction by
the use of contacts, the current inertia ratio is automatically adjusted.

— If the adjusted inertia ratio maintains maximum value, increase the range of
the inertia ratio; and decrease the range of inertia ratio if the adjusted inertia
ratio maintains minimum value. If the inertia ratio is maintained between the
minimum and maximum values, adjustment is completed.

- The left key (decrease) and the right key (increase) are used to adjust the

range of inertia ratio.
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® Automatic adjustment of forward/backward operation
- If Up Key is pressed, the system automatically starts forward/backward
operation. The forward/backward operation distance increases each time Up
Key is pressed.
- The operation speed is set to jog speed 1 [PE-802].
— If the inertia ratio stays between the maximum and minimum values of the
inertia ratio range, adjustment is completed.
@ Press Enter upon completion of adjustment. Then gain is automatically adjusted,

and the adjusted gain is saved.
6) Setting input contact logic [PC-906]

(12) (17)

T T [0
Moﬂ oo, (L7, [ 7,

|

Input contact state Input contact position

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

SVON | START | EMG | ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | CCWLIM

(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

CWLIM | STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 SPD2 | SPD3

- Use Left/Right Key to increase/decrease the input contact position number.
- As for the contact logic, each time Up Key is pressed, the lamp of the segment

corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.
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7) Forced setting of input contacts [PC-907]

— |If Enter is pressed in menu [PC—-907], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph ® should be converted into

contact A before being used.

8) Menu data initialization [PC—908]
- Initialize the set menu data.

9) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-910]

/oo

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

- If down load is executed to upgrade or change the servo drive software, offset
must be set.

- Adjusting offset
(1) Turn the servo power on.
(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.
3) Turn the servo power off, and then on again.
4) Press Enter in menu [PC-910] to display the offset value.

6) Repeat steps (2) through (5) (About five times).

(3)
(4)
(5) Press Up key to save the offset value.
(6)
(7)

The saved and tuned U-phase offset values are displayed alternately each
time Left key is pressed, or the saved and tuned W—-phase offset values, each
time Right key is pressed.

If there is large difference between these two values, save the tuned value
using the Up key.

(8) Press Enter key to return to menu screen.
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3.1 Major Functions

3.1.1 Operating Mode

1) Feeder position operation [Operating Mode 0]

Spe?d Position operation Position operation Position operation
ﬂ speed speed speed
Position opgration
accelerationXdeceleratio
time
. » Time
-~ _ _
_i_l Stop time < > -

Start

InPOS

(M The system performs position operation by increasing the position to the extent
of the position operation coordinates selected based on the current point.

@ If the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

2) Sensor (Sen2)-input position operation [Operating Mode 1]

A
Speed Sensor operation Sensor operation
speed speed
Position operation Position operation
speed speed
Timg
- > —

Start Stop time

Sen2

InPOS

@ If Start is turned on, infinite operation begins at sensor operation speed.

@ If the sensor contact is turned on, the system operates at position operation
speed to the extent of the position operation coordinate selected based on this
point, and stops operation.

@ If the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

@ If maximum operating distance (Pitch distance) is set, the system can
automatically stop when the maximum operating distance is reached. The pitch

contact turns on at

this time.
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3) Specific distance (Step position) operation + sensor (SeN2)-input
position operation [Operating Mode 2]

Speed A Step operation . ) Step operation . .
speed Position operation speed Position operation
speed speed
Sensor opération speed Sensor opi;eratian speed Time
Step p'ositi n Step p'ositi Hn -—

Start _I_] op fime
Sen2

InPOS

S)

|f Start is turned on, the system starts operation to the step operation position based
on the current coordinate.

If the system reaches the step operation position, it continuously operates at sensor
operation speed.

If the sensor contact is turned on, the system operates at a position operation speed to the
extent of the position operation coordinate selected based on this point, and stops operation.
|f the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

5 If maximum operating distance (Pitch distance) is set, the system can automatically stop
when the maximum operating distance is reached. The pitch contact turns on at this time.

@

4) 2 sensor (Sen1, Sen2)-input position operation [Operating Mode 3]

A Step operation | ) Step operation . )
speed Position operation speed Position operation
Speed speed — speed

Sensor operation speed Sensor ioperation spee Time
start |71 Stop time
Sen1 ] ]
Sen2
InPOS

(@ If Start is turned on, the system starts operation at step operation speed based on
the current coordinate.

@ If Sent is turned on during operation, the system continuously operates at sensor
operation speed.

@ If sen?2 is turned on, the system operates at position operation speed to the extent of
the position operation coordinate selected based on this point, and stops operation.

@ If the continuous operation (Automatic) contact is turned on, the system stops for
the duration of the set stop time, and automatically starts again.

® If maximum operating distance (Pitch distance) is set, the system can automatically stop
when the maximum operating distance is reached. The pitch contact turns on at this time.
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3.1.2 Position Operation Function

1) Setting position coordinates and stop time

Input Contact State Operating Distance and Stop Time Menu

Position Step Maximum | ;)

NO | PSELO | PSELT PSEL2 | PSEL3 | operation | operation | operation i

distance | distance | distance

0 X X X X PE-701 PE-721 PE-741 | PE-761
1 O X X X PE-702 | PE-722 | PE-742 | PE-762
2 X O X X PE-703 | PE-723 | PE-743 | PE-763
3 O O X X PE-704 | PE-724 | PE-744 | PE-764
4 X X O X PE-705 | PE-725 | PE-745 | PE-765
5 O X O X PE-706 | PE-726 | PE-746 | PE-766
6 X O O X PE-707 | PE-727 | PE-747 | PE-767
7 O O O X PE-708 | PE-728 | PE-748 | PE-768
8 X X X O PE-709 | PE-729 | PE-749 | PE-769
9 O X X O PE-710 | PE-730 | PE-750 | PE-770
10 X O X O PE-711 PE-731 PE-751 | PE-771
11 O O X O PE-712 | PE-732 | PE-752 | PE-772
12 X X O O PE-713 | PE-733 | PE-753 | PE-773
13 O X O O PE-714 | PE-734 | PE-754 | PE-774
14 X O O O PE-715 | PE-735 | PE-755 | PE-775
15 O O O O PE-716 | PE-736 | PE-756 | PE-776

Note: If digital switch is used, data are set on the No. 0 position menu.

2) Setting operating speed and acceleration/deceleration time
The system can be operated by selecting 4 kinds of operating speed and the

acceleration/deceleration time based on the two input contacts.

Input Contact State Speed and Acceleration/Deceleration Time Setting Menu
Operating Step Sensor
NO SPDO SPD1 Item speed speed speed
Speed PE-621 PE-641 PE-661
0 X Acceleration time PE-625 PE-645 PE-665
Deceleration time PE-629 PE-649 PE-669
Speed PE-622 PE-642 PE-662
0 Acceleration time | PE-626 PE-646 PE-666
Deceleration time PE-630 PE-650 PE-670
Speed PE-623 PE-643 PE-663
2 X 0 Acceleration time PE-627 PE-647 PE-667
Deceleration time PE-631 PE-651 PE-671
Speed PE-624 PE-644 PE-664
3 o} 0 Acceleration time PE-628 PE-648 PE-668
Deceleration time PE-632 PE-652 PE-672

Note: If digital switch is used, data are set on the No. 0 position menu.
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3.1.3 Jog Run
Operation by Major Functions
Contact - Jog run using contact switch.
Loader - Jog run by Iogder mampulatlon..
— Current coordinates can be set in menu.

3.1.4 Setting Operation Data

Setting Mode

Major Functions

Menu setting

Edit and set menu using loader.

Communication setting

Set data based on communication (CN3).

I/O setting

Set data using BCD code of 1/O contacts (PLC, Digital
switch)

3.1.5 Operation Data Output

Qutput Mode

Output Details

Communication output

Output operation data based on communication (CN3).

Analog

* Data are output in £5V according to the set scale
units, and the following operation data are output
according to the output mode.

Output Mode Output Item
0 Command speed
1 Current speed
2 Command torque
3 Current torque
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Chapter 3: Feeder and sensor-input position operation type

3.2 System Configuration
3.2.1 Connection Diagram (Feeder and sensor—input position operation
type (VP-3))

Regeneration
resistance

Power
supply AC
200~230V

50/60 Hz

+24V IN | 50
— 35 JALARM+ ——»
o SVON | 49 36 JALARM=- |——»
O/C START | 13 37 @—’
Q_o
p—s Il Sl
0 O ALMRST | 17
o o PSELO/DATAT-1] 44 33 | BRAKE  F—P»
L & o——PsEL1/DATAI2] 45 34 PITCH  |——p
o o PSEL2/DATAI-4] 46 39 [INPOS F——p
L & o—|PSELa/DATAI 8| 47 40 JSELI >
o o READEN [ 48 41 |sele . b——p
Q_o©o AUTO [ 20 42 |SEL3 >
Q_o MOVESEL | 19 43 |SEL4 [— P
o o stop [ 14 24 |GND24 |[¢————
o/o seNn 1 |15 25 JGND24 | 4—
o o SEN2 )16 Monitor output
o o P-J0G | 11 5y — +5v
o N-JOG | 12 (4] wonirs m
o o MPGEN/DATA-1 | 21
o o spo1/DATA2-2] 10 5 [vonm2 —5V ~ +5V
o o DATA2-4] 22 I‘ \
1 | GND
o o DATA2-8| 23
Encoder output
Line drive
31 L AO
32 | /AO
00 o
30 /BO controller
Upper L0V~ +10vV['sppcom | 27 2120
controller | /NS GNo 31/z20
- L/~ +1O0VITA-COM| 28
poer | AN
controller GND [ 1 ‘E

Note 1 : Control power supply terminals (L1C and L2c) are provided in models with
capacity equal to or greater than APD-VPO05.
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3.2.2 Control Signal
1) Contact input signal

Pin Description

Number Name General When digital switch is used
50 +24V IN
49 SVON Servo on
13 START Operation started
18 EMG Emergency stop
17 ALMRST Alarm reset
44 PSELO/DATA1-1 Position distance selection 0 Digit data 1-1
45 PSEL1/DATA1-2 | Position distance selection 1 Digit data 1-2
46 PSEL2/DATA1-4 | Position distance selection 2 Digit data 1-4
47 PSEL3/DATA1-8 | Position distance selection 3 Digit data 1-8

48 READEN Data read enable
20 AUTO Select auto consecutive operation.

19 MOVESEL Select mechanism operation unit.

14 STOP Operation stop

15 SEN1 Input sensor 1.

16 SEN2 Input sensor 2.

11 P-JOG Forward direction jog

12 N-JOG Rearward direction jog

21 SPDO/DATA2-1 Speed selection 0 Digit data 2 -1
10 SPD1/DATA-2 Speed selection 1 Digit data 2 -2
22 X/DATA2-4 X Digit data 2 -4
23 X/DATA2-8 X Digit data 2 -8
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Chapter 3: Feeder and sensor-input position operation type

2) Analog input signal

Pin .

Number Name Description
27 SPDCOM Analog speed command input (-10[V] — +10[V])
1 GND Analog signal ground

= |f the system is operated at an override (overlapping) speed at the analog speed
command (menu number [PE-717] set to “1”), the system operates at a speed

command which is overlapped with the digital speed command.

A
Speed

Digital speed

command Voltage

-10v +10V

Note: If + voltage is applied irrespective of the rotating direction of the
motor, speed increases; and speed decreases if — voltage is
applied.

3) Pulse train input signal
Pin
Number

Name Description

35 ALARM+/ALARM Output§ alarm status.
/36 ¢ ON: Normal mode

- « OFF: Alarm mode

/3378 RDY+/RDY- |ON: Normal mode (Operation preparations completed)
33 BRAKE Outputs brake operation signal when servo is operating.
34 PITCH Qutputs maximum distance reach signal.

39 INPOS Outputs position operation completion signals.

40 SEL1 Digital switch input position select 1

41 SEL2 Digital switch input position select 2

42 SEL3 Digital switch input position select 3

43 SEL4 Digital switch input position select 4
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4) Monitor output signal and output power supply

Pin Number

Name Description
4 MONIT1 Analog monitor output 1 (=5[V] - +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] = +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

5) Encoder output signal

Pin Number

Name Description

31 AO . .

Outputs encoder signal received from the motor after
32 /AO e ; S )

dividing it according to the frequency dividing ratio
29 B0 set in menu [PE-417] (5V Line drive system)
30 /BO ystemy.
2 Z0 Outputs encoder Z signal received from the motor
3 /Z0 (5[V] Line drive system).
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Chapter 3: Feeder and sensor—-input position operation type

3.3 Menu
3.3.1 Operating Mode Menu
MENU UNIT INI
Description
NO CODE NAME MIN MAX
0 Pd—001 | Current State - - D|sp|ay§ current operation mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P -99999 | 99999 pay perating speec.
2 Pd-003 | C d Speed r/min 0 Displays current command speed
ommand Speed 799999 | 99999 pay peed.
- 0 Displays speed command values based
3 Pd-004 | Ref Speed i jon ti
eference Spee 99999 99999 on .the accele'ratlon/deceleratlon time
during operation.
- 0.0
_ " Di " ) '
4 Pd-005 | Current Position 799999 | 9999 9 isplays current position coordinates
_ - - 0.0 Displays current target position
5 | Po-006 | Refer Position | =55059 "9989.9 | coordinates.
3 " - 0.0 Displays operation command position
6 | Pa-007 | Command Position | ~5505 5" "g999 9 | coordinates.
- 0.0 Displays the difference between target
7 Pd-008 | Remain Position position coordinates and current position
-9999.9 | 9999.9 | coordinates.
. [%] 0 ) - )
8 Pd-009 | Torque Limit 0 300 Displays torque-limit setting.
[%] 0.0 Displays current load rate versus rated
9 Pd-010 | Current Load
-9999.9 | 9999.9 | load.
[%] 0.0 Displays average load rate of 5 seconds
10| Pd-0T1 | Average Load  |""5005'5 "9999.9 | versus rated load.
. [%] 0.0 Displays maximum instantaneous load
1 PA-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
Volt 0.0
12 Pd-013 | DC Link Voltage Displays condenser’s DC voltage value.
' 9 ["999.9 | 999.9 plays co ¢
13 Pd-014 | 1/O Set : : Displays current I/O CN1’s input state.
14 Pd-015 | Input EXT SET - - Displays state of externally set input
- - contacts.
15 Pd-016 | 1/O State - - Displays current operating condition of
- - 1/0.
16 | Pd-017 | Input Logic Set - -
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - -
19 Pd-020 | Software Version : : Displays software version number.
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3.3.2 Alarm Display Menu

MENU UNIT INI
Description
NO ‘ CODE ‘ NAME MIN MAX
Alarm History 01~20 - -
20 PA-101 Alarm History 01 Displays status of alarms occurred in
~ ~ ~ - - the past.
39 PA-120 | Alarm History 20
# Alarm codes and Descriptions
CODE Name Description or Causes Items to be Checked
Nor Normal Normal state -
AL-01 | Emergency Stop | EMG input contacts open. gl?;;rlty)l signal wiring, external 24V power
AL-02 | Power Fail Main power supply turned off Power supply, wiring
AL-03 | Line Fail Motor and encoder wiring error Setting, wiring
AL-04 | Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 | Encoder Pulse Encoder pulse number set error Setting
AL-06 | Following Error Position pulse following error wiring, limit contact, gain setting
AL-07 | Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 | Over Current Overcurrent Wnr?g, mo?or, encoder sefting, gain
setting, drive replacement
AL-09 | Over Load Overload Load state, wiring, motor, encoder setting
AL-10 | Over Voltage Overvoltage Input vg\tage, brakmg reS|stan_ce wiring,
excessive regeneration operation.
AL-11 | Over Speed Overspeed Encoder setting, encoder wiring, gain setting
AL-12 | Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 | Not Used Not used -
AL-14 | ABS Data Error | APSOIt® encoder data ransmission |y reser
AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | A0SOlute encoder multizrunning data | | ;o) oot
transmission error
AL-17 | ABS Read Falil Absolute encoder reading error Encoder
AL-18 | Not Used Not used -
AL-19 | Not Used Not used -
AL-20 | Flash Erase Fail | Flash ROM data delete error Replace drive
AL-21 | Flash Write Fail Flash ROM data writing error Replace drive
AL-22 | Data Init Error Data initialization error Replace drive
AL-23 | EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Err1 Errort menu which cannot be corrected in | Correct menu after turning off servo.
Servo—on condition.
Err2 Error2 Ocpurs when attempting tq enter data Enter data within the range of setting.
which deviate from the setting range.
Occurs when attempting to correct
Err3 Error3 menu after locking menu using [PC- | Correct menu after unlocking [PC-909].
909] (Menu Data Lock).

3-12 (M) metronix




Chapter 3: Feeder and sensor—-input position operation type

3.3.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
40 | *PE-201 | Motor ID - ~ Set motor ID.
0 99
bps 0 Set baud rate of CN3’s RS232.
41 PE-202 | Baud Rate (Reconnection of power supply required.)
0 1 0=9600[bps], 1=19200[bps]
_ 0 Set type of relevant encoder.
42 *PE-203 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead, 6:
0 9 absolute value encoder)
43 | *PE-204 | Encoder Pulse ; 99;99 Set number of pulses of relevant encoder.
o [%] 300 L )
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value for CCW running.
%
45 PE-206 | CW TRQ Limit [(:] 288 Set torque limit value for CW running.
46 | *PE-207 | System ID 6 909 Set drive ID for communication.
47 *PE-208 | System Group ID 5 909 Set drive group ID for communication.
8 PE-209 | Start Menu No. - 5 Set Operathg Modg Menu to be displayed
1 20 after operation begins.
) gf-cm-s® 1D o
49 | *PE-210 | Inertia 0.01 999 99 Set motor inertia moment.
kagf-cm/A ID
50 *PE-211 | Trg Con 001 99999 Set motor torque constant.
51 *PE-212 | Phase Ls mH L Set motor phase inductance
0.001 99.999 )
ohm 1D .
52 | *PE-213 | Phase Rs 0.001 99999 Set motor phase resistance.
53 | *PE-214 | Rated Is A © Set motor rated current
0.01 999.99 )
r/min 1D )
54 *PE-215 | Max Speed 00 99995 Set motor maximum speed.
r/min ID
55 *PE-216 | Rated Speed 00 99995 Set motor rated speed.
56 | *PE-217 | Pole Number ; 988 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -
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# Motor Models and ID

Model ID | Watt Remark Model ) Watt Remark
SAR3A 1 30 SE09A 61 900
SAR5A 2 50 SE15A 62 1500
SAO01A 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 Special type SE22D 68 | 2200
HBO2A | 15 | 200 Hollow shaft type SEO3M 69 300
HBO4A 16 400 Hollow shaft type SEO6M 70 600

SEOOM | 71 900
SCO04A | 21 400 SE12M | 72 1200
SCOBA | 22 | 600 SE05G 73 450
SCO8A | 23 | 800 SE09G 74 850
SC10A | 24 | 1000 SE13G 75 1300
SC03D | 25 | 300 SE17G 76 1700
SCO05D | 26 | 450 HEO9A | 77 900 | Hollow shaft type
SC06D | 27 550 HE15A 78 1500 | Hollow shaft type
SCO7D | 28 | 650 SE1IM | 79 1050 Special type
SCO1M | 29 SEQ7D 80 650 Special type
SC02M | 30 SF30A 81 3000
SCO3M | 31 SF50A 82 | 5000
SC04M | 32 SF22D 85 | 3200
HCO6H | 33 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D | 87 | 5500
SCO5H | 35 500 |Exclusively for S/S SF75D | 88 | 7500
SCO8A | 36 750 | Exclusively for S/S SF12M | 89 1200

SF20M 90 | 2000

SF30M 9N 3000

SF44M 92 | 4400

SF20G 93 1800

SF30G 94 | 2900

SF44G 95 | 4400

HCO5H 99 500 | For customers only
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Chapter 3: Feeder and sensor—-input position operation type

3.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Dreseriaien
NO | CODE NAME MIN MAX P
times 2.0
B ) ) Set inert] ) ‘
60 PE-301 | Inertia Ratio 70 500.0 et inertia ratio of load
. ) 1/s 50 " ) )
61 PE-302 | Position P Gainl 0 500 Set position control proportional gain 1.
- ) 1/s 50 " ) .
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 L )
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
3 msec 0 Set time constant of position feed
64 PE-805 | PFFFLTTC 0 10000 forward control filter.
3 msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gaini equipment | (APD-VPR5-04: 500, VP05-10: 300, VP15-
0 5000 50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
68 PE-309 | Speed | TC1 ms1ec 1050000 Set speed integration time constant 1.
69 PE-310 | Speed | TC2 mS18C 1050000 Set speed integration time constant 2.
70 PE-311 | Speed IN FLT mosiv(a)c 18'0% Set speed command filter.
71 | PE-312 | Speed FB FLT mofzc 18‘0?0 Set speed feedback filter.
72 PE-313 | Zero Speed Gain r/min 0.0 Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 | POS. COM FT - -
B - 0 Set de—-resonance operation.
4 PE-315 | DE-RESONANGE 0 1 0 : Not activated, 1: Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de—resonance operating frequency.
) - 100 )
76 PE-317 | Notch Bandwidth 0 1000 Set de-resonance band width.
77 | PE-318 | Not Used - -
78 | PE-319 | Not Used - -
79 | PE-320 | Not Used . .
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3.3.5 |/O Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI -
NO CODE NAME MIN MAX P
r/min 100.0 )
80 *PE-401 | Analog Speed 00 99999 Set external analog speed input at 10V.
81 PE-402 | Speed Offset mv 0.0 Set analog speed input offset
peed Viise ~1000.0 | 1000.0 g speedinp :
82 PE-403 | SClamp Mode 6 (1) Set speed clamp operating mode.
83 PE-404 | SClamp Volt mv 0.0 Set voltage of speed clamp area
P 27000.0 | 1000.0 georse P area.
84 | PE-405 | Not Used - -
85 | PE-406 | Not Used B -
86 | PE-407 | Not Used - -
87 | PE-408 | Not Used - -
88 PE-409 | Monitor Type1 8 100 Set type of monitor output 1.
89 PE-410 | Monitor Mode1 5 ? Set mode of monitor output 1.
- 1.0
- i Set i .
90 PE-411 | Monitor Scalel 10 9999.0 et scale of monitor output 1
) mV 0.00 )
91 PE-412 | Monitor Offset1 10000 1T 100.00 Set offset of monitor output 1.
92 PE-413 | Monitor Type2 6 110 Set type of monitor output 2.
93 PE-414 | Monitor Mode2 5 (1) Set mode of monitor output 2.
- 1.0
- i Set i .
94 PE-415 | Monitor Scale2 10 9999.0 et scale of monitor output 2
mV 0.00
- i S i 2
95 PE-416 | Monitor Offset2 210000 | 100.00 et offset of monitor output
9% PE-417 | Monitor OutPos = 1 Set frquenoy dividing ratio of encoder
1 16 output signal.
97 | PE-418 | Pulse Out Rate B -
98 | PE-419 | Not Used - -
99 | PE-420 | Not Used - -
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3.3.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Description
NO CODE NAME MIN MAX P
- 1 Set mechanism system 1 based on
100 | +PE=501 | Move Motort 1 99999 | mechanism feed versus motor rom.
i - 1
101 | *PE-502 | Move Mechanicall 1 99999
- 2 Set mechanism system 2 based on
102 | *PE-503 | Move Motor2 1 99999 | mechanism feed versus motor rom.
) - 1
103 | *PE-504 | Move Mechanical? 1 99999
- 0 Set rotation direction of the motor.
104 | *PE-505 | Move Polarity (0: Coordinate increases in case of CCW run;
0 1 1: Coordinate increases in case of CW run)
- - 0.01 L
105 PE-506 | InPOS Position 001 5999 99 Set in—position range.
; msec 0 ’ T .
106 PE-507 | InPOS Time Set time of maintaining in—position output.
0 10000
107 | PE-508 | Not Used - -
108 | PE-509 | Not Used - -
109 | PE-510 | Not Used - -
110 | PE-511 | Not Used - -
111 | PE-512 | Not Used - -
112 | PE-513 | Not Used - -
B - 90000 | Set range of output for excessive position
113 PE-514 | Follow Error 5 99999 | following error.
114 PE-515 | Brake SPD r/Orﬁ(l)n 932909 Set operating speed of built-in brake.
115 PE-516 | Brake Time msee 10 Set opening delay time of built-in brake.
0 10000
By type of .
) - ) Set power failure mode.
116 | *PE=517 | PowerFail Mode 0 equ|[1>ment 0: VP04 or less, 1: VP05 or more
117 PE-518 | DB Control 5 1 Set dynamo braking mode.
118 | PE-519 | Not Used - -
_ 0 This function automatically resets alarm when
119 PE-520 | ESTOP Reset contact ESTOP returns after activation.
0 1

(0: Manual reset, 1: Automatic reset)
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3.3.7 Private Operation Variable Setting Menu

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX P
- 0 .
120 | *PE-601 | Operation Mode 0 3 Set operating mode.
_ . . - 1 Set number of decimal place of position
121 PE-602 | Position Unit No 0 P coordinates.
. o - 0 Set pitch distance limit operation for
122 | PE-603 | Position Limit 0 1 sensor-input position operation.
- 0 Set start command action mode after
123 | PE-604 | Stop Mode 0 1 stopping.
“0”: Qverride operation not executed.
- 0 “1”: Qverride operation excluding sensor
124 PE-605 | Spd Override speed.
0 2 «“2”: Qverride operation covering all
sections.
. - 0 Set digital switch position input action.
125 PE-606 | Digit Input 0 ]
- - 0 Set input mode.
126 | PE-607 | Digit Mode 0 1 (0: Digital SW input, 1: PLC contact input)
_ 0 Set digital switch data type.
_ L. (0: position 5 figures + speed 3 figures.
127 PE-608 | Digit Data Type 0 o 1: position 6 figures + speed 2 figures
2: position 4 figures + PSEL0-2, SPD1)
msec 10 Set delay time from the time the number of
128 PE-609 | Digit Data Time figures for the data is selected to the time
0 99999 | it is read.
Select method of setting digital speed
r/min 0 under the condition of [PE-601] = 1.
_ L 0: Set speed with digital switch.
129 PE-610 | Digit Speed 1 or higher: Set speed with digital switch
0 9999 | setting being [%] of the [PE-610] setting.
(Speed = [PE-610] x digital switch [%])
130 | PE-611 | Not Used - -
131 | PE-612 | Not Used - -
132 | PE-613 | Not Used - -
133 | PE-614 | Not Used - -
134 | PE-615 | Not Used - -
135 | PE-616 | Not Used - -
136 | PE-617 _ _
~ ~ Not Used
139 | PE-620 B B
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3.3.8 Operation Program Variable Setting Menu: Speed Variables

MENU UNIT INI Description
NO CODE NAME MIN MAX
140 PE-621 | Run Speed Com0 r/On.w(i)n 9590905.09 Set position operating speed 0.
141 PE-622 | Run Speed Com1 r/Or.n(i)n 959090;9 Set position operating speed 1.
142 PE-623 | Run Speed Com2 r/On.w(i)n 9590909"09 Set position operating speed 2.
143 PE-624 | Run Speed Com3 r/On.w(i)n 9590905.09 Set position operating speed 3.
144 | PE-625 | Run Acc Time0Q mséec 101000000 Set position operation acceleration time 0.
145 | PE-626 | Run Acc Timel ms(,)ec 101000000 Set position operation acceleration time 1.
146 | PE-627 | Run Acc Time2 mzec 101000000 Set position operation acceleration time 2.
147 | PE-628 | Run Acc Time3 mséec 101000000 Set position operation acceleration time 3.
148 | PE-629 | Run Dec TimeO ms(,)ec 101000000 Set position operation deceleration time 0.
149 | PE-630 | Run Dec Timel mzec 101000000 Set position operation deceleration time 1.
150 | PE-631 | Run Dec Time2 mzec 101000000 Set position operation deceleration time 2.
151 PE-632 | Run Dec Time3 mzec 101000000 Set position operation deceleration time 3.
152 | PE-633 | Not Used - -
153 | PE-634 | Not Used - -
154 | PE-635 | Not Used R -
155 | PE-636 | Not Used - -
156 | PE-637 | Not Used B -
157 | PE-638 | Not Used R -
158 | PE-639 | Not Used - -
159 | PE-640 | Not Used - -
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3.3.9 Operation program variable setting menu: Speed variables

MENU UNIT INI Deseristicn
NO CODE NAME MIN MAX
160 PE-641 | Step Speed ComO r/min 1000.0 Set step operating speed 0.

0.0 9999.9

161 PE-642 | Step Speed Com1 r/On.ﬂci)n ;gggg Set step operating speed 1.
162 PE-643 | Step Speed Com2 r/On'wci)n ;gggg Set step operating speed 2.
163 PE-644 | Step Speed Com3 r/On.w(;n ;gggg Set step operating speed 3.
164 PE-645 | Step Acc Time0 mzec 101000000 Set step operation acceleration time 0.
165 PE-646 | Step Acc Timel mzec 101000000 Set step operation acceleration time 1.
166 PE-647 | Step Acc Time2 mzec 101000000 Set step operation acceleration time 2.
167 | PE-648 | Step Acc Time3 m;ec 101000000 Set step operation acceleration time 3.
168 | PE-649 | Step Dec Time0 ms(:)ec 101000000 Set step operation deceleration time 0.
169 PE-650 | Step Dec Timel mzec 101000000 Set step operation deceleration time 1.
170 | PE-651 | Step Dec Time2 m;ec 101000000 Set step operation deceleration time 2.
171 PE-652 | Step Dec Time3 ms(:)ec 101000000 Set step operation deceleration time 3.
172 | PE-653 | Not Used - -
173 | PE-654 | Not Used - -
174 | PE-655 | Not Used - -
175 | PE-656 | Not Used - -
176 | PE-657 | Not Used - -
177 | PE-658 | Not Used - -
178 | PE-659 | Not Used - -
179 | PE-660 | Not Used - -
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3.3.10 Operation program variable setting menu: Speed variables

MENU UNIT INI Deseristicn
NO CODE NAME MIN MAX
180 PE-661 | Sen Speed ComO r/On.w(i)n 9;3909 Set sensor operating speed 0.
181 PE-662 | Sen Speed Comf1 r/On.ﬁ(i)n 9;3909 Set sensor operating speed 1.
182 PE-663 | Sen Speed Com2 r/Or.n(i)n 9;8909 Set sensor operating speed 2.
183 | PE-664 | Sen Speed Com3 r/Or.ngn 9;8909 Set sensor operating speed 3.
184 | PE-665 | Sen Acc Time0 mzec 101000000 Set sensor operation acceleration time 0.
185 | PE-666 | Sen Acc Timel ms(;ec 101000000 Set sensor operation acceleration time 1.
186 | PE-667 | Sen Acc Time2 ms(,)ec 101000000 Set sensor operation acceleration time 2.
187 | PE-668 | Sen Acc Time3 mzec 101000000 Set sensor operation acceleration time 3.
188 | PE-669 | Sen Dec Time0 mzec 101000000 Set sensor operation deceleration time 0.
189 | PE-670 | Sen Dec Timel ms(,)ec 101000000 Set sensor operation deceleration time 1.
190 | PE-671 | Sen Dec Time2 mzec 101000000 Set sensor operation deceleration time 2.
191 PE-672 | Sen Dec Time3 mzec 101000000 Set sensor operation deceleration time 3.
192 | PE-673 | Not Used R -
193 | PE-674 | Not Used R -
194 | PE-675 | Not Used - -
195 | PE-676 | Not Used R -
196 | PE-677 | Not Used - -
197 | PE-678 | Not Used - -
198 | PE-679 | Not Used - B
199 | PE-680 | Not Used R -
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3.3.11 Operation program variable setting menu: Distance variables

MENU UNIT INI Deseristicn
NO CODE NAME MIN MAX
200 | PE-701 | Run Pos Com0 OTO 99;:9099 Set position operation distance 0.
201 PE-702 | Run Pos Com1 OTO 992'9%9 Set position operation distance 1.
202 | PE-703 | Run Pos Com2 OTO 993'9099 Set position operation distance 2.
203 | PE-704 | Run Pos Com3 OTO 993'9099 Set position operation distance 3.
204 | PE-705 | Run Pos Com4 OTO gggéog‘g Set position operation distance 4.
205 | PE-706 | Run Pos Com5 OTO 992&;09,9 Set position operation distance 5.
206 | PE-707 | Run Pos Com6 OTO 99;'9099 Set position operation distance 6.
207 | PE-708 | Run Pos Com7 OTO gggéog‘g Set position operation distance 7.
208 | PE-709 | Run Pos Com8 OTO gggé%,g Set position operation distance 8.
209 | PE-710 | Run Pos Com9 OTO 9;909'8'9 Set position operation distance 9.
210 | PE-711 | Run Pos Com10 OTO 99191989 Set position operation distance 10.
211 PE-712 | Run Pos Com11 OTO 1 ggjgzég,g Set position operation distance 11.
212 | PE-713 | Run Pos Com12 OTO 9;939'3'9 Set position operation distance 12
213 | PE-714 | Run Pos Com13 OTO 991928'9 Set position operation distance 13.
214 | PE-715 | Run Pos Com14 OTO 9;9558,9 Set position operation distance 14.
215 | PE-716 | Run Pos Com15 O_O 9;969'3'9 Set position operation distance 15.
216 | PE-717 | Not Used - -
217 | PE-718 | Not Used - B
218 | PE-719 | Not Used - -
219 | PE-720 | Not Used - -
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3.3.12 Operation program variable setting menu: Distance variables

MENU UNIT INI Deseristicn
NO CODE NAME MIN MAX
220 PE-721 | Step Pos ComO OTO 95;909'39 Set step operation distance 0.
221 PE-722 | Step Pos Com1 OTO 99191989 Set step operation distance 1.
222 PE-723 | Step Pos Com2 OTO 991929'89 Set step operation distance 2.
223 PE-724 | Step Pos Com3 OTO 9919358‘9 Set step operation distance 3.
224 PE-725 | Step Pos Com4 OTO 9;928'9 Set step operation distance 4.
225 PE-726 | Step Pos Comb OTO 991959'89 Set step operation distance 5.
226 PE-727 | Step Pos Com6 OTO 9;9658‘9 Set step operation distance 6.
227 PE-728 | Step Pos Com7 OTO 991979'89 Set step operation distance 7.
228 PE-729 | Step Pos Com8 OTO 9;989'3'9 Set step operation distance 8.
229 PE-730 | Step Pos Com9 OTO 9;999'8'9 Set step operation distance 9.
230 PE-731 | Step Pos Com10 OTO 9929%8'9 Set step operation distance 10.
231 PE-732 | Step Pos Com11 OTO 1 992;9'3'9 Set step operation distance 11.
232 PE-733 | Step Pos Com12 OTO 992929'8'9 Set step operation distance 12.
233 PE-734 | Step Pos Com13 OTO 992939'8'9 Set step operation distance 13.
234 PE-735 | Step Pos Com14 OTO 992923'9 Set step operation distance 14.
235 PE-736 | Step Pos Com15 0_0 992959'8'9 Set step operation distance 15.
236 | PE-737 | Not Used - B
237 | PE-738 | Not Used - -
238 | PE-739 | Not Used - -
239 | PE-740 | Not Used - -
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3.3.13 Operation program variable setting menu: Distance variables

MENU UNIT INI Deseristicn
NO CODE NAME MIN MAX
240 | PE-741 | Max Pos ComO OTO 993;9'29 Set maximum operation distance 0.
241 PE-742 | Max Pos Com1 OTO 9939%39 Set maximum operation distance 1.
242 | PE-743 | Max Pos Com2 OTO 9939:28.9 Set maximum operation distance 2.
243 | PE-744 | Max Pos Com3 OTO 993928.9 Set maximum operation distance 3.
244 | PE-745 | Max Pos Com4 OTO 9939%39 Set maximum operation distance 4.
245 | PE-746 | Max Pos Com5 OTO 9939%8.9 Set maximum operation distance 5.
246 | PE-747 | Max Pos Com6 OTO 993928.9 Set maximum operation distance 6.
247 | PE-748 | Max Pos Com7 OTO 9939858‘9 Set maximum operation distance 7.
248 | PE-749 | Max Pos Com8 OTO 9939%8'9 Set maximum operation distance 8.
249 | PE-750 | Max Pos Com9 OTO 994909'8'9 Set maximum operation distance 9.
250 | PE-751 | Max Pos Com10 OTO 9949158‘9 Set maximum operation distance 10.
251 PE-752 | Max Pos Com11 OTO 1 9949%8'9 Set maximum operation distance 11.
252 | PE-753 | Max Pos Com12 OTO 994939'3'9 Set maximum operation distance 12.
253 | PE-754 | Max Pos Com13 OTO 994928'9 Set maximum operation distance 13.
254 | PE-755 | Max Pos Com14 OTO 9949%8'9 Set maximum operation distance 14.
255 | PE-756 | Max Pos Com15 O_O 994969'3'9 Set maximum operation distance 15.
256 | PE-757 | Not Used - -
257 | PE-758 | Not Used - B
258 | PE-759 | Not Used - -
259 | PE-760 | Not Used - B
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3.3.14 Operation program variable setting menu: Stop time

MENU UNIT INI Deseristicn
NO | CODE NAME MIN MAX
260 PE-761 | Stop Time0 ms(,)ec 1;8880 Set stop time 0.
261 | PE-762 | Stop Timel ms(‘)ec 1&8830 Set stop time 1.
262 | PE-763 | Stop Time2 mzec 12)882 5 | set stop time 2.
263 | PE-764 | Stop Time3 mzec 13)882 5 | set stop time 3.
264 | PE-765 | Stop Time4 mzec 18882 5 | set stop time 4.
265 | PE-766 | Stop Time5 mzec 18882 5 | set stop time 5.
266 PE-767 | Stop Time6 ms(,)ec 1(1)8880 Set stop time 6.
267 | PE-768 | Stop Time7 mzec 188880 Set stop time 7.
268 | PE-769 | Stop Time8 mzec 1;882 5| Set stop time 8.
269 PE-770 | Stop Time9 ms(,)ec 12)8880 Set stop time 9.
270 | PE-771 | Stop Time10 mzec 188820 Set stop time 10.
271 | PE-772 | Stop Timel1 mzec | 1;8820 Set stop time 11.
272 | PE-773 | Stop Timei2 mzec 12)8820 Set stop time 12.
273 | PE-774 | Stop Time13 mzec 1&8880 Set stop time 13.
274 PE-775 | Stop Time14 mzec 1;8880 Set stop time 14.
275 PE-776 | Stop Time15 mzec 12)8880 Set stop time 15.
276 | PE-777 | Not Used - -
277 | PE-778 | Not Used - -
278 | PE-779 | Not Used - -
279 | PE-780 | Not Used - -
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3.3.15 Jog and Origin Run Variable Setting Menu

MENU Ui il Description
NO | CODE NAME MIN MAX
280 PE-801 | Jog Speed0 r/OrT1(i)n 9;3909 Set jog run speed 0.
281 PE-802 | Jog Speed1 r/OrT1(i)n 9190905?9 Set jog run speed 1.
282 PE-803 | Jog AccDec Time ms(,)ec 9;289 Set jog acceleration/deceleration time.
283 | PE-804 | Not Used - B
284 | PE-805 | Not Used - -
285 | PE-806 | Not Used - -
286 | PE-807 | Not Used - -
287 | PE-808 | Not Used - -
288 | PE-809 | Not Used - -
289 | PE-810 | Not Used - -
290 | PE-811 | Not Used - -
291 | PE-812 | Not Used - -
292 | PE-813 | Not Used - -
203 | PE-814 | Not Used - -
294 | PE-815 | Not Used - -
295 | PE-816 | Not Used - -
296 | PE-817 | Not Used - -
297 | PE-818 | Not Used - -
298 | PE-819 | Not Used - -
299 | PE-820 | Not Used - -
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3.3.16 Operation Menu

MENU UNIT N Description
NO | CODE NAME MIN MAX
300 | PC-901 | Alarm RESET - ———| Reset alarm.
301 | PC-902 | Alarm HIS Clear - ——| Clear alarm history.
302 | PC-903 | Jog Run : : Manipulate jog run.
303 | PC-904 | Not Used - -
304 | PC-905 | Gain Tune Run : : Gain is automatically adjusted.
305 PC-906 | I/O Logic Set : : Set logic of input contacts.
306 PC-907 | Input Ext Set : : Manipulate input contacts from outside.
307 | PC-908 | Menu Data Init - —] Initialize menu data.
308 | PC-909 | Menu Data Lock : : Activate menu data lock.
309 PC-910 | Current Offset : : Set drive current feedback offset.
310 | PC-911 | Not Used - -
311 | PC-912 | Not Used - -
312 | PC-913 | Not Used - -
313 | PC-914 | Not Used - -
314 | PC-915 | Not Used - -
315 | PC-916 | Not Used - -
316 | PC-917 | Not Used - -
317 | PC-918 | Not Used - -
318 | PC-919 | Not Used - -
319 | PC-920 | Not Used - -
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3.4 Detailed Description of Menu
3.4.1 Loader Operation

1) Components

HEHHHH

PHRG

Left Right Up Enter
2) Components
@® Menu movement
Right Right Right Right
>[ Pd-001 ] l' [ Pd-002 ] l' ~~~~~~~~~~~~ l' Pd-020
Left Left Left
Upl f
Right Right Right
[ PA-101 [PA—102 ............ 4_' PA—120
Up Left Left Left
v Right Right Riﬂht
[ PE-201 | ¢ [PE—202 ]' ------------ « | PE-220
Left Left Left N
Up :
Right Right Right
[ PE-801 ] l' [ PE-802 [ (e l' PE-820
Left Left Left
Up l
Right Right Right Right
[ PC-901 | 4 [ PC-902 [ < PC-920
Left Left Left
Up |
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@ Menu editing

[ pe2ot | [HBHBHB]

* Changing position: Left/Right
* Changing numbers: Up Initial bllnklng position

— Move to the menu to be edited referring to paragraph .

— Press Enter Key to display menu data. «“ +9999.9 »
The number on the far right starts blinking. The blinking number indicates editing
position.

- Press Left or Right to move the figure of numbers to be edited. The blinking
numbers move along accordingly.

- Press Up key to change numbers (the number increases). If the number is larger
than “9”, it will change to “0”.

- Upon completion of editing, press Enter. The related data are saved, and the screen
returns to menu number.

@ Menu editing error

— The following will appear when menu editing error occurs.

Display Causes

notuSE | Menu which is not used or cannot be edited.

- Menu that cannot be edited when servo is on.

— Editing error of constant related to motor.

Erri — Numbers not carrying motor ID have been entered.

- An attempt is made to edit detailed constant when the motor
ID is not 0.

Err2 An attempt is made to set data outside the setting range.

Menu editing is locked.

Err3 Menu editing lock should be released.

@ Special operation function

- If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraph 3.4.9. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

— Current offset compensation menu

- Menu-related manipulation menu

(M metronix 3-29



[1. Operating Software

3.4.2 Operating Mode Display
1) Mode display [Pd-001]
(@ Current operating mode is displayed.
* nor: Indicates normal operating mode
* AL-XX: Relevant code is displayed when an alarm occurs.

@ When alarm is reset after the cause is removed, details of the menu
corresponding to the menu number set in the initial mode screen [PE-209] are
displayed.

® If, however, the menu is moved to another menu at this time, the menu as is will
be displayed.

2) Speed display
@ The current operating speed [Pd-002] and the current command speed [Pd-
003] are displayed in the unit of r/min.
@ Range: “-9999.9” - “9999.9”

3) Position display
(D The current operation position [Pd-005], current operation target position [Pd-
006], and the operation command position [Pd-007] are displayed in user units.
@ The user unit may be used by defining [PE-602] decimals in terms of the feed
level versus the motor rom.
Example: If [PE-602] is “0”, “~99999” — “+99999” can be entered, and If [PE-
602] is “17, “=9999.9” - “+9999.9” can be entered.

4) Torque and load display

™ Torque limit [Pd —009]
The output torgue limit value is displayed in percentage of the rated torque.

@ Current load rate [Pd -010]
The energy (load) produced by servo motor is displayed in percentage of the
rated output.

@ Average load rate [Pd -011]
The average value of the energy (load) produced by servo motor calculated
during a period of 5 seconds is displayed in percentage of the rated output.

@ Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the

present is displayed in percentage of the rated output.
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5) 1/0 Mode display
(12) (17) (c) (h)

(2) (7)
(wﬁsﬁ (@‘mﬁuﬁﬁfu@ﬁs{] (bﬁﬁaﬁ (gﬁ‘mﬁ
<> <> <> < > <> < >
(Oﬂ (40 (5ﬁ (QU (1ﬂ (1@ (1%(1 (aﬂ (e (fﬂ U
| O @] O @] O O
Input contact logic display Input contact operation position disp

Output contact logic display

[Input contact: Upper]

lay/

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON START EMG ALMRST | PSELO PSEL1 PSEL2 PSEL3 | READEN AUTO
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
MOVESEL | STOP | SEN1 | SEN2 | P-JOG | N-JOG | SPDO | SPDI Dz’iA DZ/iA
[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (@) (h) (i)
BRAKE PITCH ALARM RDY INPOS SEL1 SEL2 SEL3 SEL4

@® CN1 I/0 contact condition [Pd-014]

When the CN1 Connector contact turns on (contact shorted), the lamp operating

in the relevant location will turn on; or the lamp will turn off when the connector

contact turns off (contact open).
(@ External operation input condition [Pd-015]

— If the relevant contact condition is manipulated by an external source (PC
communications or other equipment) instead of the CN1 Connector, the
condition of the contact is displayed. As the condition of the external input is
not stored in the servo drive ROM, the input condition is automatically reset if
power supply is turned off.

® 1/0 contact condition [Pd-016]

The 1/O contact conditions, under which the servo drive is operated by the

combination of paragraph @ and @ above, are displayed.

(The 1/O contact conditions are recognized and displayed when Normal-A

contact is ON and Normal-B contact is off.)
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6) Displaying the state of exchanging information with external
equipment (Communication—dedicated menu)
The mode data resulting from communications with upper controllers (touch-screen,
PC, etc.) are displayed.
@ Current state of input contact logic [Pd-017).
The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(2 Storage state of the input contact logic [Pd-018].
The value saved by the current logic of the input contact is displayed.
The stored value will not be erased even if the power supply is turned off.
® Alarm condition bit [Pd-019]
If an alarm occurs, the bit corresponding to the related alarm number is
displayed.

7) Software version display

P 3.01 - 3
t t t

Position Version Drive type
operation number
type

* The software model applicable to this Number Drive Type

manual is P. 0 VPR5

VPO1

VP02

VP04

VP05

VP10

VP15

VP20

VP35

VP50

> Oo|o(N|o |0~ |w o=

VP75
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3.4.3 Setting System Variables

1) Setting motor constant

(@ Setting motor constant based on ID.

If the ID number is entered in the menu (PE-201), the motor constant is

automatically set.
The ID numbers of motor are as follows.

# Motor models and 1D

Model ID | Watt Remarks Model ID | Watt Remarks
SAR3A 1 30 SEO09A | 61 900
SAR5A 50 SE15A | 62 | 1500
SAO01A 100 SE22A | 63 | 2200
SBO1A | 11 100 SE30A | 64 | 3000
SB02A | 12 | 200 SEOBD | 65 600
SBO4A | 13 | 400 SE11D | 66 | 1100
SBO3A | 14 | 250 Special type SE16D | 67 | 1600
HBO2A | 15 | 200 | Hollow shaft type SE22D | 68 | 2200
HBO4A 16 400 | Hollow shaft type SEO3M 69 300
SCO4A | 21 400 SEO6M | 70 600
SCOB6A | 22 | 600 SEO9M | 71 900
SCO8A | 23 | 800 SE12M | 72 | 1200
SC10A | 24 | 1000 SEO05G | 73 450
SC03D | 25 | 300 SE09G | 74 850
SCO05D | 26 | 450 SE13G | 75 | 1300
SC06D | 27 | 550 SE17G | 76 | 1700
SCO7D | 28 | 650 HEO9A | 77 900 | Hollow shaft type
SCOIM | 29 HE15A | 78 | 1500 | Hollow shaft type
SC02M | 30 SE1IM | 79 | 1050 Special type
SCO3M | 31 SEO7D 80 650 Special type
SC04M | 32 SF30A | 81 | 3000
HCO6H | 33 | 600 |Exclusively for S/T SF50A | 82 | 5000
SCO5A | 34 450 |Exclusively for S/S SF22D 85 | 3200
SCO05H | 35 500 |Exclusively for S/S SF35D 86 | 3500
SCO8A | 36 | 750 |Exclusively for S/S SF55D | 87 | 5500
SF75D | 88 | 7500
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# Motor models and ID

Model ID | Watt Remarks Model ID | Watt Remarks
SDO8A | 41 800 | To be developed SF12M | 89 | 1200

SD10A | 42 | 1000 | To be developed SF20M | 90 | 2000

SD15A | 43 | 1500 | To be developed SF30M | 91 | 3000

SD20A | 44 | 2000 | To be developed SF44M | 92 | 4400

SDO5D | 45 | 500 | To be developed SF20G | 93 | 1800

SDO8D | 46 | 800 | To be developed SF30G | 94 | 2900

SD10D | 47 | 1000 | To be developed SF44G | 95 | 4400

SD12D | 48 1200 | To be developed

SDO3M | 49 300 | To be developed

SD04M | 50 400 | To be developed

SDO5M | 51 500 | To be developed HCO5H | 99 500 | For customers only
SDO6M | 52 600 | To be developed
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@ Setting individual motor constant

Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI ) ioti
NO | Code Name MIN MAX eseription
_ _ Set ID of applicable motor. When
40 | PE-201 | Motor ID setting motor ID: [PE-210] - [PE-
0 99 217] are automatically set.
gf-cm-s? D Set motor inertial moment. If ([PE-
49 PE-210 | Inertia 201] is entered as “0”, correction can
0.01 999.99 | be made.)
kgf-cm/A D Set motor torque constant. If ([PE-
50 PE-211 | Trg Con 201] is entered as “0”, correction can
0.01 999.99 | be made.)
mH D Set motor phase inductance. If ([PE-
51 PE-212 | Phase Ls 201] is entered as “0”, correction can
0.001 99.999 | be made.)
ohm D Set motor phase resistance. If ([PE-
52 PE-213 | Phase Rs 201] is entered as “0”, correction can
0.001 99.999 | be made.)
A D Set motor rated current. If ([PE-201]
53 PE-214 | Rated Is is entered as “0”, correction can be
0.01 999.99 | made.)
r/min 1D Set motor maximum speed. If ([PE-
54 PE-215 | Max Speed 201] is entered as “0”, correction can
0.0 9999.9 | pe made.)
r/min D Sets motor rated speed. If ([PE-201]
55 PE-216 | Rated Speed is entered as “0”, correction can be
0.0 9999.9 | made.)
- 8 Set number of motor poles. If ([PE-
56 PE-217 | Pole Number 201] is entered as “0”, correction can
2 98 be made.)
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2) Setting encoder
- Encoder model [PE-203]

No. Tran’\jggzslon Signal Mode Signal Type Remarks

0 Parallel | _nase Aleads in case |, g )y Standard
of forward running

Phase B leads in case

. A.B,Z,UV,W
of forward running

1 Parallel

Absolute value 11/13

6 Serial bit A,B,Z,RX

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.
The numbers of pulses for phases A and B are the same.

3) Setting torque limits
The limit value [PE-205] of the maximum torque during the forward running and
the limit value [PE-206] of the maximum torque during backward running can be
individually set. Torgue limits can be set in percentages of the rated torque. The
standard is 300%.

4) Setting system ID
If the system communicates with a servo through the use of Bus communications,
an ID may be assigned to the servo. In this case, an option is required in relation
to communications.
- System ID [PE-207]
An ID is assigned to the servo and is used to individually communicate with the
Servo.
— System group ID [PE-208]
A group ID is set and used when multiple servos are consolidated into a group

for communications.

5) Setting mode display when operation is started [PE-209]
Menu that is used at initial period after the servo power supply is turned on can
be set. The setting shall be classified into number 1 through 20 from [Pd-001] to

[Pd-020] to set the relevant menu numbers.
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3.4.4 Setting Control Variables
1) Position control gain

@

| Number of FF filters

Feed forward
Diferentiior ]

[PE-305] [PE-304]

+

Speed
Position error command

Position Proportional gain

command [PE-302]

Current position

Position command: The position command pulses received from external
sources are counted and converted into the position command value, which
goes through the first filter and used as the internal position command.

Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

Position proportional gain [PE-302][PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

Feed forward gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high, an overshoot may occur on position control or position control
may become uncertain. Hence, the value shall be gradually increased from a
small level while monitoring the condition of trial operation until an appropriate
value is obtained.

Feed forward filter [PE-305]: If the position command changes too rapidly, the
feed forward control may display a vibration. If this happens, set appropriate

level of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2 [PE-303] is not supported

by the current software version.
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2) Speed control gain

Speed
m| integration gain
Analog (PE-309)
speed
command [ Analog speed
—® command Filter Zero speed
(PE-311) gain (PE-313)
Digital speed
command + Speed _ Torque command
- 0—— proportional
gain (PE-307 )
Current speed
Speed feedback Encoder signal
" -t ; l———=
filter(PE-312) Speed operation

f Current torque

(1 Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command
filter [PE-311], or the digital speed command set by the internal menu in the
unit of r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and
inertia, is used. Accordingly, setting accurate motor constant and the inertia
ratio is closely linked with the stability of the motor speed control.

3 Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved
to enhance the speed follow—up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.

Speed Small
/ Large
Command /\\\ =TT
g ==
speed \/
Follow—up speed
Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by
proportional gain to convert the error into torque command. If this value is
large, the speed response becomes fast enhancing the speed follow—-up. If
this value is excessively large, vibration occurs. On the other hand, if this
value is small, the speed response becomes slow and the follow—up effect
drops, causing the servo to become weak.

Speed
Command ———————
speed e
7
Lage 7
/
/
//
7 Small
/
/
/

Time

(® Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may
drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress
vibration, the stationery vibration may cause the system to be unstable. If this
happens, set the range of speed to which gain is applied, and vibration can be
suppressed by adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.

3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is
calculated and set based on the motor characteristics table. Setting the inertia ratio
of load is a very important control variable in the servo operation characteristics.

Servo can be operated in an optimal condition only if the inertia ratio is accurately
set.
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] propgcgit;]onal pro%%ritlj]onal mteé;;ial\’]tlon
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
jgo Medium inertia 5~ 20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 (1)20 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 SSO Medium inertia 2~4 15~ 30 75 ~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200
= |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 3.4.9 “Automatic gain adjustment [PC-905].”

4) Setting de—resonance operation

Torgue output

/*De—resonance operation frequency (PE-316)

Torque output frequency

De-resonance Operation
BW[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set,
but will be activated if “1” is set.
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3.4.5 Setting 1/O Variables

1) Setting analog speed command
@ Analog speed command [PE-401]: Set the analog speed comman
the unit of r/min at 10 [V]. The maximum setting will be the motor’

speed.

@ Speed command offset [PE-402]: Sometimes, certain level of volt

d value in

S maximum

age exists

on the analog signal interface circuit even at zero speed command. This

voltage may be compensated by setting equivalent voltage as offset. The

voltage unit shall be “mv>,

@ Setting speed command clamp

Y A
Speed
»|+10[V] To0v] —m\/l o w+10[V]
-10[V] Voltag i« »'i Spepd command
! i clamp voltage
: © [PEF404]

Speed Command Clamp Mode “0”  Speed Command Clamp Mode “1~

[PE-403] [PE-403]

@

N\

Speed override operation [PE-717]: Speed command operation can be

executed by overriding (overlapping) the analog speed command with the

digital speed command.
“0”: Override not activated.

“1”: Qverride activated.
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3) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output

according to the set conditions at a cycle of 400 [msec] respectively.

@ Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque

@ Analog output modes [PE-410], [PE-414]

Mode Qutput Mode
0 Output at =5[V] = +5[V]
1 Output at 0 — +5[V]

@ If output data is excessively small or large, the data may be appropriately

magnified or reduced. The basic magnification for each output data is as

follows:
Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]

@ Analog output offsets [PE-412], [PE-416]
Certain level of voltage may exist when “0” value is output due to problems in

analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv>,

3) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—dividing ratio.
Example: From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]
* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.
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3.4.6 Setting Common Operation Variables
1) Setting operating mechanism
(1 Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed versus the motor rom.
Example: If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].

D ]
Servo :D: Reducer g % g
Motor 1/3 L Tlead 8[mn]

* Enter “3” for motor rpom and “8” for amount of mechanism feed.

Applicable Menu Number
Input contact
(MO‘\)/ESEL) State Motor feed Mechanism feed
amount amount
X PE-501 PE-502
0 PE-503 PE-504

* Selective operation can be executed using input contacts (MOVESEL), after
setting the mechanism feed units into two types.
* This is not applicable during operation, but is applicable from the time

system starts after stopping.

@ Setting feed direction
Set the direction of feed [PE-503] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)
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2) setting position operation variables

(1 Position operation completion output range [PE-506]
Data are output within the set range when the target position is reached.

Setting is done in user units.
Operation in progress

Starting position

\! Target position

Position
operation

4—— Position operation
completion output range

[PE-505]

“INPOS” output

completion
outout

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.

@ Position operation completion output time [PE-506]
The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.

= |f the setting is greater than “0”, the system operates; and if the setting Is

“0”, the system does not operate.
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3) Setting the brake signal output variables

Motor operating speed
Speed If SVOFF or
/ alarm occurs
Brake signal
output operating
speed [PE-515]
Time
SVON input |
Brake output —_—
signal Within 50 [msec] Brake signal output

delay time (PE-510)

(1 Brake signal output operating speed [PE-515] and brake signal output delay
time [PE-516]
If an alarm occurs while operating the servo motor by applying the built=in
brake to the vertical shaft, or if the speed is reduced by SVOFF, the brake
signal is stopped by either the brake signal output operating speed (PE-515)
or the brake signal output delay time (PE-516) whichever satisfied the
operating conditions first. This prevents the vertical shaft from dropping to the
motor brake.

4) Dynamo braking [PE-518]
The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped
by SVOFF.
“1”: The system always executes dynamo braking when servo is stopped by
SVOFF.

(M metronix 3-45



[1. Operating Software

3.4.7 Setting private operation variables
1) Setting operating mode [PE-601]

(D Feeder operation [Operating Mode 0]
System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Position Input Contact State OP[?eSrgtci)gn Stop Time

Number | PSELO | PSEL1 | PSEL2 | PSEL3 | pistance Menu S
0 X X X X PE-701 PE-761
1 0 X X X PE-702 PE-762
2 X 0 X X PE-703 PE-763
3 0 0 X X PE-704 PE-764
2 X X o X PE-705 PE-765
5 0 X 0 X PE-706 PE-766
6 X 0 0 X PE-707 PE-767
7 0 0 0 X PE-708 PE-768
8 X X X 0 PE-709 PE-769
9 0 X X 0 PE-710 PE-770
10 X 0 X 0 PE-711 PE-771
1 o 0 X 0 PE-712 PE-772
12 X X 0 0 PE-713 PE-773
13 0 X 0 0 PE-714 PE-774
14 X 0 o 0 PE-715 PE-775
15 0 0 0 0 PE-716 PE-776

* \When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time
and automatically starts again. Accordingly, the system will not operate under
manual operation (Automatic contact turned off) mode.

* |f the position operation distance data are set using digital switch, the set data
are saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Speed Input Contact State Sesiien CpeiEiten Position Qpera}ion Position Opera}ion
e ey Acceleration Time | Deceleration Time
e SPDO SPD1 Menu Menu
0 X X PE-621 PE-625 PE-629
1 O X PE-622 PE-626 PE-630
2 X O PE-623 PE-627 PE-631
3 O O PE-624 PE-628 PE-632

* If the position operation speed data are set using digital switch, the set data are
saved in menu [PE-621].
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@ Sensor (SEN2)-input position operation [Operating Mode 1]

System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Besitian Input Contact State Positign Maximgm Stop Time
- AOperanon AOoeranon Menu
PSELO | PSEL1T | PSEL2 | PSEL3 | Distance Menu | Distance Menu

0 X X X X PE-701 PE-741 PE-761
1 O X X X PE-702 PE-742 PE-762
2 X O X X PE-703 PE-743 PE-763
3 O O X X PE-704 PE-744 PE-764
4 X X O X PE-705 PE-745 PE-765
5 O X 6] X PE-706 PE-746 PE-766
6 X O O X PE-707 PE-747 PE-767
7 O O ) X PE-708 PE-748 PE-768
8 X X X O PE-709 PE-749 PE-769
9 O X X 6] PE-710 PE-750 PE-770
10 X O X ) PE-711 PE-751 PE-771
11 O O X ) PE-712 PE-752 PE-772
12 X X O ) PE-713 PE-753 PE-773
13 O X O ) PE-714 PE-754 PE-774
14 X O ) ) PE-715 PE-755 PE-775
15 O O 6] ) PE-716 PE-756 PE-776

* When position operation is completed during continuous automatic operation

(Automatic contact turned on), the system stops for the duration of the set time

and automatically starts again. Accordingly, the system will not operate under

manual operation (Automatic contact turned off) mode.
* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Input Contact . . . . .
Siomes State Sensor Operation Section Position Operation Section
Number SPDO | SPD1 | Speed Acce{eraﬂon Dece!eranon Spees Acce!eranon Dece]erat|on
Time Time Time Time
PE- PE-
0 X X 661 PE-665 PE-669 621 PE-625 PE-629
PE- PE-
1 O X 662 PE-666 PE-670 600 PE-626 PE-630
PE- PE-
2 X (0] 663 PE-667 PE-671 623 PE-627 PE-631
PE- _ _ PE- _ _
3 O O 664 PE-668 PE-672 624 PE-628 PE-632

* |f the position operation speed data are set using digital switch, the set data are
saved in menu [PE-621].
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@ Step position operation + sensor (SEN2)—-input position operation [Operating Mode 2]

System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Step

Position

Maximum

Position Inipuit ClemiEe! S Operation | Operation | Operation %tr?]g

Number | psero | pseLt | pseLe | psevg | Distance | Distance | Distance | yen,
0 X X X X PE-721 PE-701 PE-741 PE-761
1 @) X X X PE-722 PE-702 PE-742 | PE-762
2 X O X X PE-723 PE-703 PE-743 PE-763
3 [0) @) X X PE-724 PE-704 PE-744 | PE-764
4 X X O X PE-725 PE-705 PE-745 PE-765
5 O X O X PE-726 PE-706 PE-746 PE-766
6 X O ) X PE-727 PE-707 PE-747 PE-767
7 O O ) X PE-728 PE-708 PE-748 PE-768
8 X X X O PE-729 PE-709 PE-749 PE-769
9 O X X O PE-730 PE-710 PE-750 PE-770
10 X O X O PE-731 PE-711 PE-751 PE-771
11 O O X O PE-732 PE-712 PE-752 PE-772
12 X X ) O PE-733 PE-713 PE-753 PE-773
13 O X ) O PE-734 PE-714 PE-754 | PE-774
14 X O 6) O PE-735 PE-715 PE-755 PE-775
15 O O ) O PE-736 PE-716 PE-756 PE-776

* When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time and
automatically starts again. Accordingly, the system will not operate under manual
operation (Automatic contact turned off) mode.

* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Input
— Contact Step Operation Section Sensor Operation Section Position Operation Section
pee State
Number
Acceleration | Deceleration Acceleration | Deceleration Acceleration | Deceleration
SPDO | SPD1 | Speed ) ; Speed ; Speed ;
Time Time Time Time Time Time
PE- PE- PE-
0 X X 61 PE-645 PE-649 661 PE-665 PE-669 621 PE-625 PE-629
1 o | x | 75| pe-6as | pe-6s0 | O | pe-ess | PE-670 | Lo | Pe-626 | PE-630
642 662 622
PE- PE- PE-
2 X (0] 643 PE-647 PE-651 663 PE-667 PE-671 623 PE-627 PE-631
3 o | o || pe-sas | Pe-sse | O | pe-ess | pe-s72 | TC | Pe-628 | PE-632
644 664 624

* |f the position operation speed data are set using digital switch,

saved in menu [PE-621].

the set data are
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— Selecting position distance

@ 2 sensor (SEN1, SEN2)-input position operation [Operating Mode 3]

System can be operated by selecting 16 position operation distances with 4
contacts.

Besitian Input Contact State Positign Maximym Sﬁop
- ‘ Operation A Operation Time
PSELO | PSEL1 | PSEL2 | PSEL3 | Distance Menu | Distance Menu | Menu

0 X X X X PE-701 PE-741 PE-761

1 O X X X PE-702 PE-742 PE-762

2 X O X X PE-703 PE-743 PE-763

3 O O X X PE-704 PE-744 PE-764

4 X X O X PE-705 PE-745 PE-765

5 O X 6] X PE-706 PE-746 PE-766

6 X O ) X PE-707 PE-747 PE-767

7 O O ) X PE-708 PE-748 PE-768

8 X X X O PE-709 PE-749 PE-769

9 O X X 6] PE-710 PE-750 PE-770

10 X O X ) PE-711 PE-751 PE-771

11 O O X ) PE-712 PE-752 PE-772

12 X X O ) PE-713 PE-753 PE-773

13 O X O ) PE-714 PE-754 PE-774

14 X O ) ) PE-715 PE-755 PE-775

15 O O 6] ) PE-716 PE-756 PE-776

* When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time
and automatically starts again. Accordingly, the system will not operate under
manual operation (Automatic contact turned off) mode.

* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Input contact . . a v .
St state Step Operation Section Sensor Operation Section Position Operation Section
Number sP0o | sPo1 | Speed Acceleration | Deceleration Speed Acceleration | Deceleration Speed Acceleration | Deceleration
pee Time Time pee Time Time pee Time Time
PE- PE- PE-
0 X X 641 PE-645 PE-649 661 PE-665 PE-669 621 PE-625 PE-629
PE- PE- PE-
1 ) X PE-646 PE-650 PE-666 PE-670 PE-626 PE-630
642 662 622
2 x | o | P= | pe-sar | pe-est | T | pe-es7 | PE-671 | "o | PE-627 | PE-631
643 663 623
PE- PE- PE-
3 ) (¢} PE-648 PE-652 PE-668 PE-672 PE-628 PE-632
644 664 624

* |f the position operation speed data are set using digital switch,

saved in menu [PE-621].

the set data are
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2) Setting position unit [PE-602]
Set the number of decimal places of the position distance.
Example: If <17 is set: 00000.0

If «3” is set: 000.000

3) Limiting maximum position distance [PE-603]
If the sensor cannot be turned on when the operating mode is “1” or higher, the

system will execute infinite operation. If the sensor cannot be operated, a specific

pitch distance may be selected to limit the operating distance.

Setting

Operation

0

Infinite operation

- Maximum distance set: [PE-741]1-[PE-756]
- When the maximum distance is reached, the pitch contact signal and
INPOS contact signal are output simultaneously after system stops.

4) Operation after stopping [PE-604]

Setting

Operation when system starts after stopping

0

Starts again from the beginning after resetting the current position.

1

Current position and operation steps are operated continuously.

5) Speed override operation [PE-605]
Setting Operation
0 Override operation not executed.

1

Override operation executed only in the step operation section and the
position operation section.

Override operation executed in all sections: step operation section,
sensor operation section, and position operation section.
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6) Digital switch input

System can be operated by setting position and speed. using digital switch or PLC
contact. Data can be entered only when the input contact CN1-48 (READEN) are
turned on. To execute digital switch input, set menu [PE-606] as “1”. The position
operation coordinate is saved in [PE-701], and the position operation speed, in
[PE-621].

— Digital switch input wiring

Servo drive Digital switch
Datal-8 g g 3 R
Datal-4 7 7 7 7 *
Ba‘a}f 2 2 2 B
ata i i i i
Datal Datal Datal Datatl
Seld Sel3 Sel2 Sell
Baiag’i g g 8 51
ata2—
Data2-2 y | ¢ s
Data2-1 2 02 2 2
1 1 1 1
Data2 Data2 Data2 Data2
Seld Sel3 Sel2 Sell
SEL4
SEL3
SEL2
SEL1

Note 1: Digital Switch specifications: A7PS-207 (OMRON)
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- Details of data by data mode [PE-608]

Data Mode 0
Setting
Data ltem Datal Data2 Datal Data2
SELA Position Data Position Data Position Data Position Data
Unit 1 unit 10000 unit 1 unit 10000
SEL2 Position Data Speed Data Position Data Position Data
Unit 10 unit 10 unit 10 Unit 100000
SELS Position Data Speed Data Position Data Speed Data
Unit 100 unit 100 unit 100 unit 100
SEL4 Position Data Speed Data Position Data Speed Data
Unit 1000 unit 1000 unit 1000 unit 1000

Note 1: The position and speed settings apply differently depending on the data
mode.

Note 2: If speed is set with a value greater than the maximum speed, the speed is
set to the maximum speed.

Note 3: If the speed input becomes 0, the value set in the existing menu (PE-621)
applies. Therefore, if it is desired to enter only the position without setting

speed, do not make the wire connection.

- Data mode [PE-607]
Setting

Description
Used along with data switch. If Data Read Enable is on, data are

0 continuously set.
Used along with PLC. Each time Data Read Enable turns on, SELECT
1 moves by 1 place to read the data. Data are set after reading is finished

at OP4.

- Data input time [PE-609]
If SELECT (SEL1-SEL4) turns on, read the data after the set time and move
to the next SELECT. If PLC

consideration the PLC scan time.

is used, set sufficient time taking into
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3.4.8 Setting Jog Run Variables
1) Setting jog speed

(@ Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

(@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

3.4.9 Operating Command
1) Alarm reset [PC—-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-903]
@ If Enter is pressed in menu [PC-903], the current position is displayed.
@ If Left Key is pressed next, the system operates at N-JOG: and if Right Key is
pressed, the system operates at P-JOG.
@ If Enter is pressed, menu screen appears and jog run stops.
Note: Loader jog run moves at jog speed 0.
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4) Automatic gain adjustment [PC-905]
@ If Enter is pressed in menu [PC-905], the following screen appears:

D— DDD.D Inertia Ratio Range Inertia Ratio
M 1 1~5
Present inertia
ratio 2 5~10
Inertia ratio range 3 10 ~ 25
4 25 ~ 50
5 50 ~ 100

@ Adjusting manual forward/backward operation

- If the servo is operated/stopped or operated in forward/backward direction
by the use of contacts, the current inertia ratio is automatically adjusted.

— If the adjusted inertia ratio maintains maximum value, increase the range of
the inertia ratio; and decrease the range of inertia ratio if the adjusted inertia
ratio maintains minimum value. If the inertia ratio is maintained between the
minimum and maximum values, adjustment is completed.

- The left key (decrease) and the right key (increase) are used to adjust the
range of inertia ratio.

@ Automatic adjustment of forward/backward operation
- If Up Key is pressed, the system automatically starts forward/backward
operation. The forward/backward operation distance increases each time
Up Key is pressed.
- The operation speed is set to jog speed 1 [PE-802].
- If the inertia ratio stays between the maximum and minimum values of the
inertia ratio range, adjustment is completed.

@ Press Enter upon completion of adjustment. Then gain is automatically
adjusted, and the adjusted gain is saved.
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5) Setting input contact logic [PC-906]

€] (12) (17)

T 0T [ [0
Moﬂ o], (7, [T,

|

Input contact state Input contact position

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

SVON [ START | EMG [ALMRST| PSELO | PSELT | PSEL2 | PSEL3 [READEN| AUTO

(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

MOVESEL| STOP | SEN1 SEN2 | P-JOG [N-JOG| SPDO | SPD1 [DATA2-4|DATA2-8

- Use Left/Right Key to increase/decrease the input contact position number.
- As for the contact logic, each time Up Key is pressed, the lamp of the

segment corresponding to the current contact position number will be turned

ON/OFF.
Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.

6) Forced setting of input contacts [PC-907]

— If Enter is pressed in menu [PC-907], the screen appears as in paragraph ®.

- Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence,

the contact that has been set as contact B in paragraph ® should be converted

into contact A before being used.

7) Menu data initialization [PC—908]
— Initialize the set menu data.
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8) Menu data lock [PC-909]
— Set prohibition of correcting menu data.
— Each time Enter is pressed, locking and unlocking are alternately repeated.

9) Saving current offset [PC-910]

ANCTE

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

— |f down load is executed to upgrade or change the servo drive software, offset
must be set.

— Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each

time Left key is pressed, or the saved and tuned W-phase offset values,

7

each time Right key is pressed.
If there is large difference between these two values, save the tuned value
using the Up key.

(8) Press Enter key to return to menu screen.
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100 steps
(0~99)

5.1 Outline of program operation

Servo operation is classified into steps so that users can operate the system starting from
step 0. The servo is capable of diversified functions depending on the data set in each
step.

Program operation is largely divided into programs and steps.

5.1.1 Outline of programs
There are a total of 8 programs, each of which consists of 100 steps. Each program

operates independently. Two programs or more cannot be used simultaneously.

Programs (8 each)

Program1 Program2 Program3 Program8
STEPO STEPO STEPO STEPO
STEP1 STEP1 STEP1 STEP1
STEP2 STEP2 STEP2 STEP2
STEP3 STEP3 STEP3 STEP3

° ) [ [

° ° ° ®

'Y P P P

. ) [ XX XXX [

° ° [ [

[ ) [ [

. ° ° ®

. ) [ [
STEP98 STEP98 STEP98 STEP98
STEP99 STEP99 STEP99 STEP99

The user can edit 8 programs and save related data in the flash ROM embedded in the
servo drive. The user can easily retrieve data using communications or contacts.

A program once saved remains in storage continuously. If the program is not saved, it will
be deleted when the power is turned off. The program, once entered, must be saved to
avoid this.

Programs can be saved only by communications.
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5.1.2 Outline of steps

Steps are the places where detailed data required for actual program operation are

entered.

100 (0-99) steps are available, and the step data can be set only by communications,

not by contacts.

Each step has 10 data input columns, and different data can be entered into each step.

Steps(100 each)

STEPO

STEP1

STEP2

Coordinate Mode

Coordinate Mode

Coordinate Mode

Operating Mode

Operating Mode

Operating Mode

Operation Data

Operation Data

Operation Data

Operating Speed

Operating Speed

Operating Speed

(A X XXX XN

STEP99

Coordinate Mode

Operating Mode

Operation Data

Operating Speed

Acceleration Time

Deceleration Time

End Mode

End Range

End Time

Output Port

)

Data Acceleration Time Acceleration Time Acceleration Time
(10 each)
Deceleration Time Deceleration Time Deceleration Time
End Mode End Mode End Mode
End Range End Range End Range
End Time End Time End Time
Output Port Output Port Output Port
@® @

Steps operate from step 0 to step 99 in sequence, and it is not possible to disregard

middle steps and skip to the next steps.

If all steps up to step 99 are not used, the required number of steps can be used by

activating end mode (-1).
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5.2 System Configuration
5.2.1 Connection Diagram (Program Operation Type (VP-5))

Regeneration
resistance
Power
supply AC
B2
200~230V
50/60 Hz
Servo drive
Ig APD-VP
@ CN1
+24V IN | 50
— 35 |BRKt  ——P
o o svon| 49 36 |srK-  —>
o o YCLE_START| 13 7 Tores
>
2 o
e EMG] 18 38 JoRG- —
5 o ALMRST [ 17
o o STEP_START | 44 ] 33 |ROYALM }——p
o O HOLD | 45 34 |STEP_OUT f— P
o o PRGO | 46 39 |cvcLout f——»
o O PRG_1 [ 47 40 JRUN_OUT [———P
o o PRG 2 | 48 41 Jouto —p
a_o CCWLIM | 20 42 outt ——p
o o CWLIM [ 19 43 JOUT2 |—>
o o STOP | 14 24 |GND24  |4¢———
e o ORG/HOME | 15 25 |GND24  [¢——
?0 DOGINY 16 MONITOR Output
o P-JOG | 11
-5V ~ 45V
o o N-JOG | 12 4 | MONIT! f‘\
o o SENSOR | 21
o o 10 5 [ MONIT2 '5V~+5V
e o SPOT | 22 Tos
o o SpD2 | 23
ENCODER Output
31 Jao
32 |/n0
29 | BO DOOC Upper
30 /BO controller
2| zo
A~ T a[/zo0
~~ T

Note 1 : Control power supply terminals (L1C and L2c) are provided in models with
capacity equal to or greater than APD-VP05.
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5.2.2 Control Signal

1) Contact input signal

Nurl:gers Name Description
50 +24V IN Input external DC24[V].
49 SVON Servo on
13 CYCLE_START | Start program operation .
18 EMG Emergency stop
17 ALMRST Alarm reset
20 CCWLIM Prohibit forward (Counterclockwise) run.
19 CWLIM Prohibit backward (Clockwise) run.
14 STOP Stop operation.
15 ORGIN/HOME i;ailtrita?rsl%/gl\rl?%?ig?nii:edruljr?ﬁg operation: home run)
16 DOGIN Origin sensor
11 P-JOG Forward jog (Set [PC-803])
12 N-JOG Backward jog (Set [PC-803])
44 STEP_START Start step operation.
45 HOLD Temporarily stop step operation.
46 PRG_0 Program selection 0 (Set [PE-615])
47 PRG_1 Program selection 1 (Set [PE-615])
48 PRG_2 Program selection 2 (Set [PE-615])
21 SENSOR Enter sensor.
10
22 SPD1 Program speed ratio 1(Set [PE-612]-[PE-614])
23 SPD2 Program speed ratio 2(Set [PE-612]-[PE-614])
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2) Output contact signal

Pin -
NUMbers Name Description

35 This brake operation signal is displayed when the servo is

/36 BRK+/BRK= | t4rmed on.
Output signals indicating servo operation preparation
completion and alarm state.

33 RDY/ALM e ON : Normal state (Operation preparation completed)

* OFF : Alarm state

34 STEP_OUT  |Output signals indicating completion of each step.

/?;378 ORG+/ORG1- | Output signals indicating origin run completion.

39 CYCL_OUT |Output signals indicating completion of all cycles.

40 RUN_OUT QOutput signals indicating operation of each step.

41 QuUTO Output signals of output port.

42 QUT1 QOutput signals of output port.

43 ouT2 Qutput signals of output port.

3) Monitor output signal and output power supply

Pin Number Name Description
4 MONIT1 Analog monitor output 1 (=5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] = +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

4) Encoder output signal

Pin Number Name Description
31 AO ’ .
QOutputs encoder signal received from the motor after
32 /AO S ; S )
dividing it according to the frequency dividing ratio
29 BO set in menu [PE-418] (5V Line drive system)
30 /80 ystemy.
2 Z0 Qutputs encoder Z signal received from the motor
3 /Z0 (5[V] Line drive system).
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5.3 Details of Operation Command

5.3.1 Returning to Home Position

If input contact “ORG/HOME” is turned on while motor is stopped, the motor returns to

the home position.

Home return speed [PE-707] and home acceleration/deceleration time [PE-708] can

be set.

¥ If input contact “ORG/HOME” is turned on in SVON mode, the system executes origin
run only once, and moves to home position.

# |If input contact “ORG/HOME” is turned on when motor is running, this function is
disregarded.

5.3.2 HOLD and STOP
The system stops if input contact “HOLD” is turned on. If the system is restarted, it
begins operation starting from step 0.

Example:
Current step Input Contact Restart Step
HOLD STEP 77
STEP 77 STOP STEP 0

* This function applies to deceleration time of the step in progress.

5.3.3 Step Operation
If it is desired to divide operation into steps, turn on input contact “STEP_START”.

Each time this contact is turned on, the system operates by one step.

5.8.4 Torque Control
When position operation is in progress, motor’s maximum torgue can be controlled. This

function is used to apply constant torque or to restrict torque for safety purposes.

5.3.5 Output Port Function by Step

Output port can be set for each step.
Output port is composed of 3 contacts, and a total of up to 8 ports (0-7) can be set.
(For more details, refer to page 5-18.)
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5.3.6 Program Selection
Note: After changing program operating mode, make sure to carry out origin run prior
to starting operation.
(@ Setting program
System can be operated in 100 steps (0-99) by selecting 8 programs.

Program Contact Communication Number of

Number PRG_O PRG_1 PRG_2 (TOUCH) Steps
1 X X X Program 1 100STEP(0~99)
2 O X X Program 2 100STEP(0~99)
3 X 0 X Program 3 100STEP(0~99)
4 O (0] X Program 4 100STEP(0~99)
5 X X 0 Program 5 100STEP(0~99)
6 0 X 0 Program 6 100STEP(0~99)
7 X (0] (0] Program 7 100STEP(0~99)
8 0 0 0 Program 8 | 100STEP(0~99)

* [PE-615] Programs can be selected using communication or contact depending on

the program selection mode.

0: Communication

)

1: Contact

@ In case of contact mode (1)

Program numbers are selected according to the chosen contacts in the contact

mode.

® In case of communication mode (0)

Program numbers are selected if the desired program is selected and the program is

read out.

[Notel

1. If Program Save is not executed after changing programs, all new data will be

deleted. (Existing data are not affected.)

2. Programs can be saved or corrected only by communications.

3. An alarm (AL-13) occurs if a program which has never been saved is selected.

(Alarm will not occur if the program is selected after first being saved.)
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5.8.7 Setting Initial Program
Starting program at the time of power connection can be set .
This function can be set in [PE-616].

5.3.8 Speed Override

The speed of all programs can be set in percentage.

Contact Parameter
SPD1 SPD2
X X 100 [%]
0 X 25 [%] (Set [PE-612])
X 0 50 [%] (Set [PE-613])
0 ¢} 75 [%] (Set [PE-614])

5.8.9 Origin Run

Origin Mode Major Functions
Set current coordinates as origin.
Set origin by sensor (Dog).
Set origin by limit.
Set origin by sensor and limit.
4 Set origin by damper torque.

* |f input contact “ORG/HOME” is turned on in SVON mode, the system executes

W= O

origin run only once, and moves to home position.

@ Origin run Mode[PE-710]
- Mode 0: Set current position as origin.
- Mode 1: Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
ORGSPDO '

ORGSPD1

7 Pulse ——J ORG

Position Offset
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- Mode 2: Limit type
If the limit sensor turns off after starting origin run, the system turns in
the opposite direction to stop at the Z pulse position, and sets the

origin.

CWLIM, CCWLIM START
ORGSPDO ;

Z Pulse H_) ORG

Position | Offset

- Mode 3: Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction: and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.

CWLIM, CCWLIM
START2 START1

ORGSPDO
— —ORG
Z Pulse~—" Offset
Position

- Mode 4: Damper type
If the system meets damper after starting origin run, and if the load
torque increases more than the damper torque, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
ORGSPDO

Z Pulse ORG
Position * Offset
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@ Origin run direction [PE-711]

Set the operation direction after starting origin run.

® Origin sensor stop [PE-712]
If an origin sensor is used, the system does not move to the Z pulse position
after starting origin run. The moment the sensor is turned On/Off, it stops and

sets the origin.

@ Origin offset [PE-713]
In case of stopping after the origin run, the system moves from the Z pulse
position to the extent of the offset value before stopping, and sets this

coordinate as the origin.

® Origin position [PE-714]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but will be

the set position value.

® Automatic origin run [PE-715]
The origin run is automatically executed when the servo turns on first time after

power is connected to the servo.

(@ Changing origin run speed
Set the first operating speed [PE-716] after starting origin run and the operating
speed [PE-717] after origin sensor or limit sensor operation, in the unit of

“r/min”.

5.3.10 Jog Run

Operation by Major Functions
Contact - Jog run using contact switch.
Loader - Jog run by Iogder mampulatlon.‘
- Current coordinates can be set in menu.

(@ Set two jog run speeds (low and high) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-701
High speed jog run PE-702

(@ Setting jog run acceleration/deceleration time [PE-703].

Set acceleration/deceleration time used in jog run.
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5.3.11 Setting Operation Data

Setting Mode

Major Functions

Menu setting

Edit and set menu using loader.

Communication setting

Set data based on communication (CN3).

I/O setting

Set data using BCD code of 1/O contacts (PLC, Digital

switch)

5.3.12 Operation Data Output

Qutput Mode

Qutput Details

Communication output

Output operation data based on communication (CN3).

Analog

* Data are output in £5V according to the set scale
units, and the following operation data are output
according to the output mode.

(Refer to [PE-409] - [PE-417])

Output Mode

Output Item

0

Command speed

Current speed

Command torque

Current torque

Command position

gl —

Current position
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5.4 Setting Operation Data

5.4.1 Step Data

Program steps are defined by a total of 10 data.

Step (0-99)

Coordinate mode

0: Absolute coordinate, 1: Relative coordinate,
2: Infinite coordinate

Operating Mode

0: Position coordinate, 1: Position increment, 2:
Time operation, 3: Infinite operation

Operation data

Position and time [ms]

Operating speed

Speed [r/min]

Acceleration time

Time [ms]

Deceleration time

Time [ms]

-1: PRG end, 0: Stop, 1: Dwell, 2: Continuous,

End mode 3: Sensor
End range INPOS range
End time Dwell time [ms]

Qutput port

0-7 (Output contact: OUT0, OUT1, OUT2)

% Steps can be set only by communications.

5.4.2 Coordinate Mode

[Setting range: 0-2]
@ Absolute coordinate [0]: A base point (origin) is established, and position

operation is carried out based on the absolute position coordinate with respect to

the base point.

@ Relative coordinate [1]: Current position is used as base point “0” without a

separate base point (origin), and position operation is carried out to the extent of

the established coordinate.

@ Infinite coordinate [2]: A base point (origin) is established, and the coordinate of

the prescribed range is repeated while the absolute position coordinate with

respect to the base point is used.

Example: Rotary coordinates: 0-360° are repeated.
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5.4.3 Operating Mode
[Setting range: 0-2]

(@ Position coordinates [0]: System operates with the position coordinate values with
respect to the base point.

S

@ Position increment [1]: System operates with the value determined by adding the
set position to the current position.

Time operation [2]: System operates for the designated duration irrespective of
the position coordinate.

@ Infinite operation [3]: System operates infinitely at set speed.

5.4.4 Operation Data
[Set range: -999999 - +999999]

Set position data if the system is in position operation mode, and time data (msec) if
the system is in time operation mode.

Note: Position must be set to -999999 - +999999, and the time to 0 — +999999.

5.4.5 Operating Speed
[Set range: —~maximum speed — +maximum speed]
Set operating speed in the unit of “r/min” (-99999 - +99999).

Note 1: The direction of rotation changes according to codes in the case of time
operation.

Note 2: The direction of rotation is determined by the position coordinate, and an

absolute value (0-99999) is used for speed in the case of position operation.

5.4.6 Acceleration Time
[Set range: 0-999999]

Set the time taken to accelerate up to the rated speed in the unit of “msec”.
The actual acceleration time is determined by the operating speed.

Example: If rated speed is 3000 [r/min], operating speed 1000 [r/min] and

acceleration time 300 [ms], actual acceleration time will be 100 [ms]
((300/3000)x1000).
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5.4.7 Deceleration Time
[Set range: 0-999999]

Set the time taken to decelerate down to the rated speed in the unit of “msec”.

The actual deceleration time is determined by the operating speed.

Example: If rated speed is 3000 [r/min], operating speed 1000 [r/min] and

deceleration time 300 [ms], actual deceleration time will be 100[ms]
((300/3000)x1000).

5.4.8 End Mode
[Set range: =1 - 3]

)

S

Note:

Program End [-1]: Indicates the final end step. System operates program from
step 0 in sequence, stops operation at the step carrying end mode “-1~, and
displays program end. If the system is started again later, operation begins from
step 0.

Step operation stop [0]: Operation stops after the current step operation is
completed. If Cycle—Start is selected thereafter, operation begins from the next
step.

DWELL [1]: Operation stops after the current step operation is completed. When
the set time elapses, the next step is operated.

Continuous operation [2]: When the current step operation is completed, the

system does not stop but continues to the next step operation.

Sensor [3]: When the sensor signal is registered, the current step is stopped, and
the next step is operated.

If the end mode is Sensor [3] in step operation and input contact “STEP_START” is
used, a position error occurs during the period from the time the senor signal is
received to the time input contact “STEP_START” is turned on. Do not use STEP-

START in sensor operation featuring precise position error in the relative coordinate.
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5.4.9 End Range

[Set range: 1-999999]

Set step operation completion recognition range.

Step completion or program completion is output at a position (time) determined by

subtracting the end range from the position data.

Note: Set position range in position operation mode, and time range (msec) in time

operation mode.

5.4.10 End Time
[Set range: 0-999999]

Set dwell time in the unit of “msec” when the end mode is Dwell [1].

5.4.11 Qutput Port
[Set range: 0-71]

When step operation is completed, signal output can be sent to external units.

Output Port OuUTO0 OUT1 ouT2 Remarks
0 X X X
1 6] X X
2 X 0 X
3 O O X
4 X X O
5 6] X O
6 X 0 ¢}
7 O O 6]
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5.5 Program Operation Examples

5.5.1 Example of Absolute Coordinate Position Operation

Speed

End Range Dwell Time
Step0 | Stepl] Step2 Step3 | Step4 Step5 Step6
CYCLE_START —m
RUN_OUT
>
STEP_OUT _1 —W _1
Set [PE-608]
CYCL_OUT

ouTo0 _1 —]

OuT1

ouT2

Coordinate Operating Operation Operating Acceleration | Deceleration End End End Output

STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEPO 0 0 20 2000 1000 0 2 1 0 0
STEP1 0 0 30 -700 1500 1500 1 1 0 1
STEP2 0 0 40 1000 1000 1000 1 1 0 1
STEP3 0 0 25 1500 1000 1000 1 1 0 1
STEP4 0 0 40 2000 1000 1000 0 10 0 2
STEPS 0 0 55 3000 500 500 1 1 1000 1
STEP6 0 0 70 2000 700 700 -1 1 0 1
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5.2.2 Example of Absolute Coordinate Incremental Operation

Time

Speed Dwell Time  Dwell Time Dwell Time  Dwell Time
Coordinate
Incremen Increment Incremen operation
Step0 [Step1| Step2 Step3 Step4 Step5 Step6
CYCLE_START Jj
SENSOR
RUN_OUT — — —
— —
STEP_OUT L
SET[PE-608] -
CYCL_OUT
- __
ouTo —l
OouT1
— —
ouT2
Coordinate Operating Operation Operating Acceleration | Deceleration End End End Output
STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEPO 0 0 20 1500 500 500 2 1 0 1
STEP1 0 3 0 1000 1000 1000 3 1 0 2
STEP2 0 0 500 2000 2000 2000 1 1 2000 3
STEP3 0 1 20 1500 700 700 1 1 1000 4
STEP4 0 1 30 2000 500 500 1 1 1000 5
STEPS 0 1 20 1500 700 700 1 1 1000 6
STEP6 0 0 610 2000 1000 1000 -1 1 0 7
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5.5.3 Example of Relative Coordinate Position Operation

Speed
Dwell Time Dwell Time
Time
Step0 Step1 Step?2 Step3 Step4 | Step5 ) Step6
CYCLE_START |—
RUN_OUT — —_—
STEP_OUT _l
SET[PE-608] —
CYCL_OUT
ouTo
OuUT1
ouT2
Coordinate Operating Operation Operating Acceleration | Deceleration End End End Output
STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEPO 1 0 30 1500 1000 1000 2 1 0 0
STEP1 1 0 20 1000 0 1500 1 1 1000 1
STEP2 1 0 30 1500 1000 1000 2 1 0 0
STEP3 1 0 20 1000 0 1000 1 1 1000 2
STEP4 1 0 30 2000 1500 1500 1 1 0 0
STEPS 1 0 -40 3000 1000 1000 1 1 0 0
STEP6 1 0 30 2000 1500 1500 -1 1 0 0
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5.5.4 Example of Relative Coordinate Incremental Operation

Speed
Time
Step0 Step0 Step0 Step0
CYCLE_START _| _|
RUN_OUT
CYCL_OUT
Coordinate Operating Operation Operating Acceleration | Deceleration End End End Output
STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEP1 1 0 50 500 50 50 -1 1 0 0
The system operates by increasing the position to the extent of the set position coordinate
(STEPO) each time input contact “CYCLE-START” is turned on. If “1” is entered for the end
mode and the end time is given in the above example, the system operates as follows:
Operation can be repeated as many times as the number of steps (0-99).
Speed
Dwell Time Dwell Time Dwell Time
Time
CYCLE_START _l
RUN_OUT
STEP_OUT
CYCL_OUT
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5.5.5. Example of Sensor—Input Position Operation

Speed

Time
Step0 Step
CYCLE_START —-rl
SENSOR
RUN_OUT — —
_»
STEP_OUT
Set[PE-608]
CYCL_OUT
Coordinate Operating Operation Operating Acceleration | Deceleration End End End Output
STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEPO 1 3 0 1000 50 50 3 1 0 0
STEP1 1 0 100 500 50 50 -1 1 0 0

@ Infinite operation begins if input contact “CYCLE_START” is turned on. If the sensor is

activated when the system is operated at sensor position operation speed (STEP 0

speed), the set position operation (STEP 1) begins. When all steps are completed, the

system stops and displays output signal “CYCL-OUT”.

@ If input contact “CYCLE_START” is turned on again, operation begins from STEP 0.

Note: If step operation is executed by using input contact “STEP_START” during sensor—

input position operation mode, a position error occurs from the time the sensor

emits signals at the relative coordinate to the time the input contact “STEP_START”

is turned on.
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5.5.6 Example of Time Operation

Speed
Dwell Time
Step0 Step1 Step2 Step3d |, Step4 Step5 Step6
CYCLE_START ‘—]
SENSOR
RUN_OUT —
»] ]
STEP_OUT
SET[PE-608]
CYCL_OUT
ouTo
OuUT1
ouT2
Coordinate | Operating Operation Operating | Acceleration | Deceleration End End End Output
STEP Mode Mode Data Speed Time Time Mode Range Time Port
STEPO 1 2 1000 1000 500 500 1 1 0 0
STEP1 1 2 2000 -1000 500 500 0 1 0 1
STEP2 0 2 1000 1500 500 500 2 1 0 0
STEP3 0 2 3000 1000 1500 1500 1 1 0 0
STEP4 0 2 10000 2000 1000 1000 3 1 0 0
STEPS 0 2 4000 1000 500 500 1 1 1000 2
STEP6 0 2 3000 -3000 1000 1000 -1 1 0 0
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5.6 Menu
5.6.1 Operating Mode Menu
MENU UNIT INI Description
NO CODE NAME MIN MAX °
0 Pd—001 | Current State - - D|sp|ay§ current operation mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P ~99999 | 99999 pay perating speed.
2 Pd-003 | C d Speed r/min 0 Displays current command speed
ommand Speed 1" 99999 | 99999 ey peed.
- 0 Displays speed command values based
3 Pd-004 | Ref Speed i jon ti
eference Spee 99999 99999 on .the accele'ratlon/deceleratlon time
during operation.
- 0.0
_ " Di - ) '
4 Pd-005 | Current Position 99999 99999 isplays current position coordinates
_ o - 0.0 Displays current target position
5 Pd—006 | Reference Position 99999 99999 | coordinates.
_ " - 0.0 Displays operation command position
6 | Pa-007 | Command Position |—53055"1 99999 | coordinates.
- 0.0 Displays the difference between target
7 Pd-008 | Remain Position 99999 99999 posﬂlgn coordinates and current position
coordinates.
8 Pd-009 | Current Step 0 99899 Dedicated to maker.
. [%] 0 ) _ )
9 Pd-010 | Torque Limit 0 300 Displays torque-limit setting.
[%] 0.0 Displays current load rate versus rated
10 Pd-011 | C t Load
urrent Loa 29999.9 | 9999.9 | load.
. [%] 0.0 Displays maximum instantaneous load
1 PA-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
12 Pd-013 | DC Link Voltage —g\g/gglgt_g 98.999 Displays condenser’s DC voltage value.
_ - - Displays current I/O CN1’s input state.
13 Pd-014 | /0 Set - - (See 5-38 page for more information)
- - Display set conditions of contacts A and
14 Pd-015 | Input A/B B B among input contacts.
(Contact A = OFF, Contact B = ON)
15 | Pd-016 | 1/0 State - - Displays current operating condition of
- - 1/0.
16 | Pd-017 | Input Logic Set - -
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit B -
19 Pd-020 | Software Version : : Displays software version number.
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5.6.2 Alarm Display Menu

MENU UNIT INI L
Description
NO | cooe | NAME MIN MAX
Alarm History 01~20 - - . .

50 PA=TO1 Alarm History 01 Displays status of alarms occurred in
~ ~ ~ - - the past.

39 PA-120 | Alarm History 20

# Alarm codes and Descriptions
CODE Name Description or causes ltems to be checked

Nor Normal Normal state -

AL-01 | Emergency Stop | EMG input contacts open. Control signal wiring, external 24V power

supply
AL-02 | Power Fail Main power supply turned off Power supply, wiring
AL-03 | Line Fail Motor and encoder wiring error Setting, wiring
AL-04 | Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 | Encoder Pulse Encoder pulse number set error Setting

Position command pulse excessive, [PE-514]

AL-06 | Following Error Position pulse following error setting, wiring, limit contact, gain setting

AL-07 | Limit Direction Operation in limit direction Direction of running, limit contacts

Wring, motor, encoder setting,

AL-08 | Over Current Over current qain setting. drive replacement

AL-09 | Over Load Over load Load state, wiring, motor, encoder setting
AL-11 | Over Speed Over speed Encoder setting, encoder wiring, gain setting
AL-12 | Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 | Prog Error Program set error Parameter set error, out of range, etc.
AL-14 | ABS Data Error :rbrzcr)\ute encoder data transmission Initial reset

AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge

Absolute encoder multi-running data

AL-16 | ABS Multi Error transmission error Initial reset
AL-17 | ABS Read Falil Absolute encoder reading error Encoder
AL-18 | Not Used Not used -
AL-19 | Not Used Not used -
AL-20 | Flash Erase Fail | Flash ROM data delete error Replace drive
AL-21 | Flash Write Fail Flash ROM data writing error Replace drive
AL-22 | Data Init Error Data initialization error Replace drive
AL-23 | EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Errl Error1 menu which cannot be corrected in | Correct menu after turning off servo.

Servo—on condition.

Occurs when attempting to enter data

Err2 Brror2 which deviate from the setting range.

Enter data within the range of setting.

Occurs when attempting to correct
Err3 Error3 menu after locking menu using [PC- | Correct menu after unlocking [PC-909].
909] (Menu Data Lock).
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5.6.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
_ - - Set motor ID. When setting motor ID, ID is
40 | *PE-201 | Motor ID 0 99 automatically set from [PE-210] to [PE-217].
bps 0 Set baud rate of CN3’s RS232.
41 PE-202 | Baud Rate (Reconnection of power supply required.)
0 1 0=9600[bps], 1=19200[bps]
_ 0 Set type of relevant encoder.
42 *PE-203 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead,
0 9 6: absolute value encoder)
43 | *PE-204 | Encoder Pulse ; 99;99 Set number of pulses of relevant encoder.
o [%] 300 . )
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value for CCW running.
o [%] 300 . .
45 PE-206 | CW TRQ Limit 0 300 Set torque limit value for CW running.
46 | *PE-207 | System ID ; 909 Set drive ID for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
48 PE-209 | Start Menu No. - 5 Set Operatnjg Modg Menu to be displayed
1 20 after operation begins.
f.cm-s® D
49 | *PE-210 | Inertia ¢ 0??18 99|9'99 Set motor inertia moment.
kagf-cm/A ID
50 *PE-211 | Trg Con 001 599 99 Set motor torque constant.
51 *PE-212 | Phase Ls mH o Set motor phase inductance
0.001 99.999 )
ohm 1D
- h i .
52 | *PE-213 | Phase Rs 0.001 99 999 Set motor phase resistance
53 | *PE-214 | Rated Is A o Set motor rated current
0.01 999.99 )
r/min 1D )
54 *PE-215 | Max Speed 00 99995 Set motor maximum speed.
r/min ID
55 *PE-216 | Rated Speed 00 99995 Set motor rated speed.
56 | *PE-217 | Pole Number ; 988 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -
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# Motor Models and ID

Model ID | Watt Remark Model ) Watt Remark
SAR3A 1 30 SE09A 61 900
SAR5A 2 50 SE15A 62 1500
SAO01A 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 Special type SE22D 68 | 2200
HBO2A | 15 | 200 Hollow shaft type SEO3M 69 300
HBO4A 16 400 Hollow shaft type SEO6M 70 600
SEOOM | 71 900
SCO04A | 21 400 SE12M | 72 1200
SCOBA | 22 | 600 SE05G 73 450
SCO08A | 23 | 800 SE09G 74 850
SC10A | 24 | 1000 SE13G 75 1300
SC03D | 25 | 300 SE17G 76 1700
SCO05D | 26 | 450 HEO9A | 77 900 | Hollow shaft type
SC06D | 27 550 HE15A 78 1500 | Hollow shaft type
SCO7D | 28 | 650 SE1IM | 79 1050 Special type
SCO1M | 29 SEQ7D 80 650 Special type
SC02M | 30 SF30A 81 3000
SCO3M | 31 SF50A 82 | 5000
SC04M | 32 SF22D 85 | 3200
HCO6H | 33 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D | 87 | 5500
SCO5H | 35 500 |Exclusively for S/S SF75D | 88 | 7500
SCO8A | 36 750 |Exclusively for S/S SF12M | 89 1200
SF20M 90 | 2000
SF30M 9N 3000
SF44M 92 | 4400
SF20G 93 1800
SF30G 94 | 2900
SF44G 95 | 4400
HCO5H 99 500 | For customers only

(M metronix 5-27




Il. Operating Software

5.6.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Dreseraien
NO | CODE NAME MIN MAX P
times 2.0
B ) ) Set inerti . '
60 PE-301 | Inertia Ratio 70 500.0 et inertia ratio of load
. ) 1/s 50 . ) )
61 PE-302 | Position P Gainl 0 500 Set position control proportional gain 1.
. ) 1/s 50 " ) )
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 . )
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
3 msec 0 Set time constant of position feed
64 PE-805 | PFFFLTTC 0 10000 forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gaini equipment | (APD-VPR5-04: 500, VP05-10: 300,
0 5000 VP15-50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
68 PE-309 | Speed | TCH ms1ec 1050000 Set speed integration time constant 1.
69 PE-310 | Speed | TC2 ms;ec 1050000 Set speed integration time constant 2.
70 PE-311 | Speed IN FLT mos.(e)c 18'0% Set speed command filter.
71 | PE-312 | Speed FB FLT mofgc 18‘05.0 Set speed feedback filter.
72 PE-313 | Zero Speed Gain r/min 0.0 Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 | Not Used - -
B - 0 Set de-resonance operation.
4 PE-315 | DE-RESONANGE 0 1 0 : Not activated, 1: Activated
Hz 300 )
75 PE-316 | Notch Frequency 0 1000 Set de—resonance operating frequency.
76 PE-317 | Notch Bandwidth 5 1100000 Set de-resonance band width.
77 | PE-318 | Not Used - -
78 | PE-319 |Not Used - B
79 | PE-320 |Not Used - -
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5.6.5 1/O Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI L
Description
NO CODE NAME MIN MAX
80 | *PE-401 | Not Used B -
81 | PE-402 | Not Used - -
82 | PE-403 | Not Used - -
83 | PE-404 | Not Used - -
84 | PE-405 | Not Used B -
85 | PE-406 | Not Used - -
86 | PE-407 | Not Used - -
87 | PE-408 | Not Used - -
88 | PE-409 | Monitor Type1 5 100 Set type of monitor output 1.
89 PE-410 | Monitor Mode1 5 (1) Set mode of monitor output 1.
90 PE-411 | Monitor Scale1 {0 9919'30 Set scale of monitor output 1.
mV 0.00

- i ff f i 1.
91 PE-412 | Monitor Offset1 70000 T 700,00 Set offset of monitor output
92 PE-413 | Monitor Type2 8 110 Set type of monitor output 2.
93 PE-414 | Monitor Mode2 5 ? Set mode of monitor output 2.
94 PE-415 | Monitor Scale2 {0 9\(;9’8.0 Set scale of monitor output 2.

mV 0.00

_ ) ) P

95 PE-416 | Monitor Offset2 10000 1T 100.00 Set offset of monitor output
) - 500 Set coordinate value of analog output
96 PE-417 | Monitor OutPos 569999 59999 | position at 5V.
97 | pe—a1s | Pulse Out Rate - 1 Set frquenoy dividing ratio of encoder
1 16 output signal.

98 | PE-419 | Not Used - -
99 | PE-420 |Not Used - -

(M metronix 5-29



Il. Operating Software

5.6.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI L
Description
NO CODE NAME MIN MAX
100 | «PE-501 | Not Used - -
101 | «PE-502 | Not Used - -
102 | *PE-503 | Not Used - -
103 | PE-504 |Not Used - -
i 50.0
104 | PE-505 | Brake SPD f/min Set operating speed of built-in brake.
0.0 9999.9
10
105 | PE-506 | Brake Time meee Set opening delay time of built-in brake.
0 10000
- B type of Set power failure mode
_ ! ioment .
106 | *PE=507 | PowerFail Mode 0 equ'jmen 0: VP04 or less, 1: VP05 or more
- 1
107 PE-508 | DB Control 5 " Set dynamo braking mode.
. 0 This function automatically resets alarm when
108 | PE-509 | ESTOP Reset contact ESTOP returns after activation.
0 ! (0: Manual reset, 1: Automatic reset)
109 | *PE-510 | Not Used - -
110 | «PE-511 | Not Used - -
111 | «PE-512 | Not Used - -
112 | PE-513 | Not Used - -
113 | PE-514 | Not Used - -
114 | PE-515 | Not Used - -
115 | PE-516 | Not Used - -
116 | *PE-517 | Not Used - -
117 | PE-518 | Not Used - -
118 | PE-519 | Not Used - -
119 | PE-520 | Not Used - -
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5.6.7 Private Operation Variable Setting Menu

MENU UNIT INI Descrintion
NO CODE NAME MIN MAX °
120 | *PE-601 | Not Used - -
- 1
121 PE-602 | M Mot
ove Motor 1 999999 | Set system based on machine movement
122 PE-603 | M Mechanical - 1 versus motor rom.
ove Mechanica ] 999999
- 0 Set rotation direction of the motor.
123 PE-604 | Move Polarity (0: Coordinate increases in case of CCW run;
0 1 1: Coordinate increases in case of CW run)
. - 1 . -
124 | PE-605 | InHOM Position 0 59999 Set in—home position range.
125 | PE-606 | Not Used - -
126 | PE-607 | Not Used - -
0 - P
197 PE-608 | Out Time msec Set time of maintaining in—position
0 10000 | output.
. - 0 Set limit operation On or Off based on
128 | PE-609 | Software Limit o ’ position coordinates
. - 0.0 . - )
129 PE-610 | Upper Limit Set upper limits of position coordinates.
-99999 99999
- 0.0
130 | PE-611 | L Limit Set lower limits of position coordinates.
owerHmi 99999 | 99999 P
) % 25 ) )
131 PE-612 | Speed Override1 ] 59 Set overall operation speed ratio 1.
) % 50 ) )
132 PE-613 | Speed Override2 ] 99 Set overall operation speed ratio 2.
) % 75 ) )
133 PE-614 | Speed Override3 ] 59 Set overall operation speed ratio 3.
_ - 0 Set program selection mode.
134 | PE-615 | Program Select 0 1 (0 : Communication 1 : Contacts)
135 PE-616 | Start Program NO ; 2 Set start program number.
136 | PE-617 | Not Used - -
137 | PE-618 | Not Used - -
138 | PE-619 | Not Used - -
139 | PE-620 | Not Used - -
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5.6.8 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
140 | PE-701 | Jog Speed0 r/OrT](I)H 91935?9 Set jog run speed 0.
141 PE-702 | Jog Speedl r/OrT1(|)n 959090599 Set jog run speed 1.
142 | PE-703 | Jog AccDec Time msee 100 Set jog acceleration/deceleration time.
0 99999
143 | PE-704 | Not Used - -
144 | PE-705 | Not Used - -
145 | PE-706 | Not Used - -
r/min 1000
146 | PE-707 | H Speed Set home return speed.
ome spee 0.0 | 9999.9 P
147 | Pe—708 H.ome AccDec r/min 100 Set acceleration/deceleration time of
Time 0 99999 | home return speed.
148 | PE-709 | Not Used - -
1 -
149 PE-710 | Origin Mode 0 4 Set origin run mode.
- 0 . L
150 PE-711 | Origin polarity 0 1 Set origin run direction.
_ 0 Set stop (1) or Z position operation 0
151 PE-712 | Origin Dog Stop when dog sensor turns off during origin
0 1 run.
. - 0.0 Set offset position at which to stop after
152 PE-713 | Origin Offset 759999 99999 | origin run.
. " - 0.0 . ) -
153 PE-714 | Origin Position 799999 99999 Set initial coordinates after origin run.
154 | PE-715 | Origin AutoRun - 0 Set automatl'c origin run ON or OFF
0 1 when servo is on.
. r/min 100.0 .
155 PE-716 | Origin Speed0 799999 | 99999 Set origin run speed 0.
r/min 10.0 .
- igi 1.
156 PE-717 | Origin Speed1 799999 | 99999 Set origin run speed
o [%] 50.0 Set torque during damper (Origin run
157 PE-718 | Origin Torque 10 3000 mode 4) run.
158 | PE-719 | Not Used - -
159 | PE-720 | Not Used - -
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5.6.9 Operation Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
160 | PC-801 | Alarm RESET - ———| Reset alarm.
161 PC-802 | Alarm HIS Clear : : Clear alarm history.
_ B Manipulate jog run.
162 | PC-803 | Jog Run (If UP'key is hit after jog run, the 'clurrent
_ _ coordinates are stored in the position
coordinate menu currently selected.)
163 | PC-804 | Origin Run : : Carry out origin run.
164 | PC-805 | Gain Tune Run : : Gain is automatically adjusted.
165 | PC-806 | I/O Logic Set : : Set logic of input contacts.
166 | PC-807 | Input Ext Set : : Manipulate input contacts from outside.
167 | PC-808 | Menu Data Init : : Initialize menu data.
168 | PC-809 | Menu Data Lock : : Activate menu data lock.
169 | PC-810 | Current Offset : : Set drive current feedback offset.
170 | PC-811 | Not Used - -
171 | PC-812 | Not Used - -
172 | PC-813 | Not Used - -
173 | PC-814 | Not Used - -
174 | PC-815 | Not Used - -
175 | PC-816 | Not Used - -
176 | PC-817 | Not Used - -
177 | PC-818 | Not Used - -
178 | PC-819 | Not Used - -
179 | PC-820 | Not Used -~ -
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5.6.10 Step Mode Display Menu

MENU UNIT INI Beserisian
NO CODE NAME MIN MAX
180 | PC-901 | Position Type : : Displays coordinate mode of the set step.
181 PC-902 | Run Type : : Displays operating mode of the set step.
182 | PC-903 | Run Data : : Displays operating data of the set step.
183 | PC-904 | Run Speed : : Displays operating speed of the set step.
184 | PC-905 | Acc Time : : Displays acceleration time of the set step.
185 | PC-906 | Dec Time : : Displays deceleration time of the set step.
186 | PC-907 | END Type : : Displays end mode of the set step.
187 | PC-908 | Inpos Position : : Displays end range of the set step.
188 | PC-909 | Dwell Time : : Displays end time of the set step.
189 | PC-910 | Out Port : : Displays output port of the set step.
190 | PC-911 | Not Used - -
191 | PC-912 | Not Used - -
192 | PC-913 | Not Used - -
193 | PC-914 | Not Used - -
194 | PC-915 | Not Used - -
195 | PC-916 | Not Used - -
196 | PC-917 | Not Used - -
197 | PC-918 | Not Used - -
198 | PC-919 | Not Used - -
199 | PC-920 | Not Used - -

% Press Enter key in menus [PC-901]-[PC-910]

keys. Press UP key to check the relevant data.

and change step number with the Left and Right
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5.7 Detailed Description of Menu
5.7.1 Loader Operation

1) Components

HHEHBHH

Bk

Left Right Up Enter

2) Components

® Menu movement

Right Right Right Right
‘P[ Pd-001 ] < [Pd—OOZ ]. """""" < Pd-020
Left Left Left
Upi ?
Right Right Right
[ PA-101 ] ’ [PA—102 ] L > PA-120
Left Left Left
Up
v I . .
Rlaht nght Rlaht
[ PE-201 ] [PE—ZOZ ] ------------ PE-220
<+ <+ <+
Left Left Left N
Up : : :
i Right i Right Right i
[ PE-801 ] < [ PE-802 ] «— T < PE-820
Left Left Left
Up i
Right Right Right Right
[ PC-901 ]" [PC—902 ]" ~~~~~~~~~~~ " PC-920
| ? Left Left Left _‘
Up
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@ Menu editing

PE-201 | 2% HBHEH_

* Changing position: Left/Right
* Changing numbers: Up Initial bImking position

- Move to the menu to be edited referring to paragraph .

— Press Enter Key to display menu data. « +9999.9
The number on the far right starts blinking. The blinking number indicates editing
position.

— Press Left or Right to move the figure of numbers to be edited. The blinking numbers
move along accordingly.

- Press Up key to change numbers (the number increases). If the number is larger than
“9”, it will change to “0”.

- Upon completion of editing, press Enter. The related data are saved, and the screen
returns to menu number.

® Menu editing error

- The following will appear when menu editing error occurs.

Display Causes

notuSE | Menu which is not used or cannot be edited.

- Menu that cannot be edited when servo is on.

— Editing error of constant related to motor.

Erri — Numbers not carrying motor ID have been entered.

- An attempt is made to edit detailed constant when the motor
ID is not 0.

Err2 An attempt is made to set data outside the setting range.

Menu editing is locked.

Err3 Menu editing lock should be released.

@ Special operation function

- If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraph 5.7.7. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

= Origin run menu

— Current offset compensation menu

- Menu-related manipulation menu
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5.7.2 Operating Mode Display
1) Mode display [Pd-001]
@ Current operating mode is displayed.
* nor: Indicates normal operating mode
* AL-XX: Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed, details of the menu corresponding
to the menu number set in the initial mode screen [PE-209] are displayed.
® If, however, the menu is moved to another menu at this time, the menu as is will be
displayed.

2) Speed display
@ The current operating speed [Pd-002] and the current command speed [Pd-003]
are displayed in the unit of r/min.
@ Range: “-9999.9” - “9999.9”

3) Position display
(® The current operation position [Pd—005], current operation target position [Pd-

006], and the operation command position [Pd-007] are displayed in user units.

4) Torque and load display

@ Torque limit [Pd -010]
The output torgue limit value is displayed in percentage of the rated torque.

@ Current load rate [Pd -011]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.

® Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the

present is displayed in percentage of the rated output.
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5) 1/0 Mode display
(7) (12) (17) (c) (h)

Input contact logic display Input contact operatlon position display/
Output contact logic display

[Input contact: Upper]

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON CsYTiLRE{ EMG | ALMRST S;E;; HOLO | PRGLO | PRG1 | PRG_2 | CowLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
cwum | sTop gg’% DOGIN | P-JOG | N-JOG | SENSOR sPD1 | sPD2

[Output contact: Lower]
(a) (b) (c) (e) (f) (9) (h) (i)

RDY/ STEP- CYCL-

ALM ouT BRK ORG out RUN-OUT ouTo ouTt out2

g

1

@ CN1 1/0 contact condition [Pd-014]
When the CN1 Connector contact turns on (contact shorted), the lamp operating
in the relevant location will turn on; or the lamp will turn off when the connector
contact turns off (contact open).
@ Set conditions of input contacts A/B [Pd-015]
— Set conditions of contacts A and B among input contacts of CN1 connector are
displayed.
- When contact A is set, the lamp in the relevant location will be turned off; when
contact B is set, the lamp will be turned on.
® 1/0 contact condition [Pd-016]
The 1/O contact conditions, under which the servo drive is operated by the
combination of paragraph M and @ above, are displayed.
(The 1/0O contact conditions are recognized and displayed when Normal-A contact
is ON and Normal-B contact is off.)
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6) Displaying the state of exchanging information with external
equipment (Communication—dedicated menu)
The mode data resulting from communications with upper controllers (touch-screen,
PC, etc.) are displayed.

N

(@ Current state of input contact logic [Pd-017).

The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(@ Storage state of the input contact logic [Pd-018].
The value saved by the current logic of the input contact is displayed.
The stored value will not be erased even if the power supply is turned off.

@ Alarm condition bit [Pd-019]

If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Current progress display [Pd-009] (Maker’s private menu)
Progress steps of the current system are displayed.
A number is displayed for each step.
Example: “0” for operation preparation, “1” for position operation, “2” for stop during
dwell operation, “3” for stop ...

8) Software version display

P 501 - 3
t f !

Position Version Drive type
operation number
type

* The software model applicable to this

manual is P. Number Drive Type

0 VPR5

VPO1

VP02

VP04

VP05

VP10

VP15

VP20

VP35

VP50

> Oo|o(N|o|o |~ |w o=

VP75
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5.7.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu (PE-201), the motor constant is

automatically set.
The ID numbers of motor are as follows.

# Motor models and ID

Model ID | Watt Remarks Model ID | Watt Remarks
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 SEO06D | 65 600
SBO4A | 13 | 400 SE11D | 66 | 1100
SBO3A | 14 | 250 Special type SE16D | 67 | 1600
HBO2A | 15 | 200 | Hollow shaft type SE22D | 68 | 2200
HBO4A | 16 400 | Hollow shaft type SEO3M | 69 300
SCO4A | 21 400 SEOBM | 70 600
SCOB6A | 22 | 600 SEO9M | 71 900
SCO8A | 23 | 800 SE12M | 72 | 1200
SC10A | 24 | 1000 SEO5G | 73 450
SC03D | 25 | 300 SE09G | 74 850
SC05D | 26 | 450 SE13G | 75 | 1300
SCO06D | 27 | 550 SE17G | 76 | 1700
SCO07D | 28 | 650 HEO9A | 77 900 | Hollow shaft type
SCOIM | 29 HE15A 78 1500 | Hollow shaft type
SCo2M | 30 SE11M | 79 | 1050 Special type
SCO3M | 31 SEO7D 80 650 Special type
SC04M | 32 SF30A | 81 | 3000
HCO6H | 33 | 600 |Exclusively for S/T SF50A | 82 | 5000
SCO5A | 34 | 450 |Exclusively for S/S SF22D | 85 | 3200
SCO05H | 35 500 |Exclusively for S/S SF35D 86 | 3500
SCO8A | 36 | 750 |Exclusively for S/S SF55D | 87 | 5500
SF75D | 88 | 7500
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# Motor models and ID

Model ID | Watt Remarks Model ID | Watt Remarks
SDO8A | 41 800 | To be developed SF12M | 89 | 1200

SD10A | 42 | 1000 | To be developed SF20M | 90 | 2000

SD15A | 43 | 1500 | To be developed SF30M | 91 | 3000

SD20A | 44 | 2000 | To be developed SF44M | 92 | 4400

SD05D | 45 500 | To be developed SF20G | 93 | 1800

SD08D | 46 800 | To be developed SF30G | 94 | 2900

SD10D | 47 | 1000 | To be developed SF44G | 95 | 4400

SD12D | 48 | 1200 | To be developed

SDO3M | 49 300 | To be developed

SD04M | 50 400 | To be developed

SDO5M | 51 500 To be developed HCO5H 99 500 | For customers only
SDO6M | 52 600 | To be developed
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(@ Setting individual motor constant
Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Desariotion
NO CODE NAME MIN MAX P
_ — Set ID of applicable motor. When
40 | PE-201 | Motor ID setting motor ID: [PE-210] - [PE-
0 99 217] are automatically set.
of-cm-s® D Set motor inertial moment. If ([PE-
49 PE-210 | Inertia 201] is entered as “0”, correction can
0.01 999.99 be made.)
kgf-cm/A D Set motor torque constant. If ([PE-
50 PE-211 | Trg Con 201] is entered as “0”, correction can
0.01 999.99 | be made.)
mH D Set motor phase inductance. If ([PE-
51 PE-212 | Phase Ls 201] is entered as “0”, correction can
0.001 99.999 | be made.)
ohm D Set motor phase resistance. If ([PE-
52 PE-213 | Phase Rs 201] is entered as “0”, correction can
0.001 99.999 | be made.)
A D Set motor rated current. If ([PE-201]
53 PE-214 | Rated Is is entered as “0”, correction can be
0.01 999.99 | made.)
r/min D Set motor maximum speed. If ([PE-
54 PE-215 | Max Speed 201] is entered as “0”, correction can
0.0 9999.9 | be made.)
r/min D Sets motor rated speed. If ([PE-201]
55 PE-216 | Rated Speed is entered as “0”, correction can be
0.0 9999.9 made.)
- 8 Set number of motor poles. If ([PE-
56 PE-217 | Pole Number 201] is entered as “0”, correction can
2 98 be made.)

5-42 (M) metronix




Chapter 5: Program Operation Type

2) Setting encoder
- Encoder model [PE-203]

Transmission . .
No. Mode Signal Mode Signal Type Remarks
0 Parallel | Fhase Aleads incase | gy Standard
of forward running
1 Parallel Phase B leads in case AB.ZUV.W
of forward running
6 Serial /gilzsolute value 11/13 A.B.Z.RX

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.

The numbers of pulses for phases A and B are the same.

3) Setting torque limits
The limit value [PE-205] of the maximum torque during the forward running and the
limit value [PE-206] of the maximum torque during backward running can be
individually set. Torque limits can be set in percentages of the rated torque. The
standard is 300%.

&

Setting system |ID
If the system communicates with a servo through the use of Bus communications,
an ID may be assigned to the servo. In this case, an option is required in relation to
communications.
- System ID [PE-207]
An ID is assigned to the servo and is used to individually communicate with the
Servo.
— System group ID [PE-208]
A group ID is set and used when multiple servos are consolidated into a group for
communications.

— Setting communication speed [PE-202]
The baud rate, the RS232’s communication speed, can be selected from two types
(9600 and 19200 [bps]).

5) Setting mode display when operation is started [PE-209]
Menu that is used at initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001] to [Pd-

020] to set the relevant menu numbers.
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5.7.4 Setting Control Variables

1) Speed control gain

Digital speed command 4

Speed
integration gain
(PE-309)

S)

r/min is used.

Zero speed
l( gain (PE-313)
Speed
> . 0—— proportional
gain (PE-307)
Current speed
Speed
feedback filter [4—] SPeed.
(PE-312) operation

Torque command

Encoder signal
[——

f Current torque

) Speed command: Digital speed command set by the internal menu in the unit of

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and inertia,
is used. Accordingly, setting accurate motor constant and the inertia ratio is
closely linked with the stability of the motor speed control.

@ Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved to
enhance the speed follow-up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control

characteristics.

Speed

Command
speed

Large

Follow—up speed

Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by

proportional gain to convert the error into torque command. If this value is

large, the speed response becomes fast enhancing the speed follow-up. If

this value is excessively large, vibration occurs. On the other hand, if this value

is small, the speed response becomes slow and the follow—up effect drops,
causing the servo to become weak.

Speed
Command
speed
7
Lage 7
/
/
//
7 Small
/
/
/

® Speed feedback filter [PE-312]:

Time

Motor may shake by the vibration of the drive

system, or vibration may occur due to gain in case load with excessively large

inertia is applied. Such vibration may be suppressed through the use of speed

feedback filter. If the value is excessively large, the speed responsiveness may

drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress vibration,

the stationery vibration may cause the system to be unstable. If this happens, set

the range of speed to which gain is applied, and vibration can be suppressed by
adjusting gain within the established speed range.

. owon

The functions of the speed proportional

integration gain 2 [PE-310] are not supported by the current software version.

gain 2 [PE-308] and the speed

2) Setting inertia ratio [PE-301]

Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is

calculated and set based on the motor characteristics table. Setting the inertia ratio of

load is a very important control variable in the servo operation characteristics. Servo

can be operated in an optimal condition only if the inertia ratio is accurately set.
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oaritrl]onal pro%oe{itrl]onal mteggéie%non
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
~4é(3)0 Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 (1)20 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 ggo Medium inertia 2~4 15~ 30 75~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200
= |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 5.7.7 “Automatic gain adjustment [PC-805].”

4) Setting de—resonance operation

Torgue output

/De—resonance operation frequency (PE-316)

Torgue output frequency

De-resonance Operation
BWI[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set, but
will be activated if “1” is set.
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5.7.5 Setting 1/O Variables

1) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output
according to the set conditions at a cycle of 400 [msec] respectively.

@ Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque
@ Analog output modes [PE-410], [PE-414]
Mode Output Mode
0 Output at =5[V] - +5[V]
1 Output at 0 — +5[V]

@ Analog output magnification [PE-411], [PE-415]. If output data is excessively
small or large, the data may be appropriately magnified or reduced. The basic
magnification for each output data is as follows:

Data Item Magnification
Speed Motor maximum speed [PE-215]
Torgue Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]
Position Analog position output [PE-417] at 5[V].

@ Analog output offsets [PE-412], [PE-416].
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be «“mv>,

® Analog position output [PE-417] at 5V. The position data are set at 5[V] if the

analog position output is applied.

2) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—-dividing ratio.

Example : From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.
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5.7.6 Setting Common Operation Variables

1) Setting operating mechanism
(@ Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed [PE-602] versus the motor rom [PE-603].
Example : If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].

~ff—
Servo :D: Reducer g % 2
Motor 1/3 LTl ead 8[mm]

* Enter “3” for motor rpom [PE-602] and “8” for amount of mechanism feed
[PE-603].

@ Setting feed direction
Set the direction of feed [PE-604] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)

2) Setting position operation variables
(M Position operation completion output range [PE-605]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

Starting position \! Target position

—p 4—— Position operation
completion output range

[PE-605]
Position
operation “INPOS” output
completion
outout

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.
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®

(@ Position operation completion output time [PE-608]

The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.

* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,
the system does not operate.

3) Setting Software Limit

Lower Limit Upper Limit
[PE-611] Origin [PE-610]
— -] - - | (]
f j Operating section N f
Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of
mechanical structure, software limit may be set.
Unless origin run is carried out, the software limit cannot assume specific position.

Configure the system so that origin run is always carried out prior to operation.
* |f the software limit menu [PE-609] is set to “17, limit is activated.

4) Dynamo braking [PE-508]
The dynamo braking can be set for drives from VPR5 to VP04.

“0”: The system runs free on or below zero speed range when servo is stopped by
SVOFF.

“1”: The system always executes dynamo braking when servo is stopped by SVOFF.
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5.7.7 Operating Command
1) Alarm reset [PC-801]

Reset alarm in case it occurs.

2) Alarm history clear [PC-802]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-803]

@ If Enter is pressed in menu [PC-803], the current position is displayed.

@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.
@ If Up key is pressed, the current position is saved in the position coordinate

chosen by the input contact.

®

If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.

4) Loader origin run [PC-804]

|f Enter is pressed in menu [PC-804], the origin run starts.

5) Automatic gain adjustment [PC-805]

)

@ If Enter is pressed in menu [PC-805], the following screen appears:

D— DDD.D Inertia Ratio Range Inertia Ratio
o 1 1~5
Present inertia
ratio 2 5~10
Inertia ratio range 3 10 ~ 25
4 25 ~ 50
5 50 ~ 100

@ Adjusting manual forward/backward operation

- |f the servo is operated/stopped or operated in forward/backward direction by
the use of contacts, the current inertia ratio is automatically adjusted.

— If the adjusted inertia ratio maintains maximum value, increase the range of
the inertia ratio; and decrease the range of inertia ratio if the adjusted inertia
ratio maintains minimum value. If the inertia ratio is maintained between the
minimum and maximum values, adjustment is completed.

- The left key (decrease) and the right key (increase) are used to adjust the

range of inertia ratio.
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® Automatic adjustment of forward/backward operation
- If Up Key is pressed, the system automatically starts forward/backward
operation. The forward/backward operation distance increases each time Up
Key is pressed.
— If the inertia ratio stays between the maximum and minimum values of the
inertia ratio range, adjustment is completed.
0]

Press Enter upon completion of adjustment. Then gain is automatically adjusted,
and the adjusted gain is saved.

6) Setting input contact logic [PC-806]

(7) (12) (17)

T 0w [0 0
Moﬂ oo, (17, [ 7,

|

Input contact state Input contact position
(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
CYCLE_ STEP_
SVON | Loy EMG | ALMRST | < o7 | HOLD | PRGLO | PRG.I | PRG.2 | COWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
ORG/
CWLIM | STOP HOME | DOGIN | P-JOG | N-JOG | SENSOR SPD1 SPD2

- Use Left/Right Key to increase/decrease the input contact position number.
- As for the contact logic, each time Up Key is pressed, the lamp of the segment

corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.
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7) Forced setting of input contacts [PC-807]

— |If Enter is pressed in menu [PC—807], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph ® should be converted into

contact A before being used.

8) Menu data initialization [PC—808]
- Initialize the set menu data.

9) Menu data lock [PC-809]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-810]

fi E CAUTION

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

- If down load is executed to upgrade or change the servo drive software, offset
must be set.

- Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each

time Left key is pressed, or the saved and tuned W-phase offset values, each

time Right key is pressed.

If there is large difference between these two values, save the tuned value

using the Up key.

(8) Press Enter key to return to menu screen.
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5.8 Operation Data Variables

5.8.1 Data Variable Codes

Step numbers of the operation data variables are as follows:

Step0 Step1 Step99

Data variable code Menu Data variable code Menu Data variable code Menu
1000 Coordinate mode 1010 Coordinate mode 1990 GCoordinate mode
1001 Operating Mode 1011 Operating Mode 1991 Operating Mode
1002 Operation data 1012 Operation data 1992 Operation data
1003 Operating speed 1013 Operating speed 1993 Operating speed
1004 Acceleration time 1014 Acceleration time eee 1994 Acceleration time
1005 Deceleration time 1015 Deceleration time 1995 Deceleration time
1006 End mode 1016 End mode 1996 End mode
1007 End range 1017 End range 1997 End range
1008 End time 1018 End time 1998 End time
1009 Output port 1019 Output port 1999 Output port

* Note : When setting data using communications, relevant numbers must be designated.

Refer to “Interface” section for details of communication protocol.
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lll. Interface

1.1 Outline

1.1.1 RS232-Based Serial Communication Interface

— Personal Computer
RS232 — Touch Loader
- Operation Unit (Option)

— Private Menu Editor

icati Upper
Communication Bus Communication pp
converter controller or
operating
unit

Communication
converter

Communication
converter
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1.2 Communication Specifications

1.2.1 Communication Specifications

ltem Specifications
Communication system RS-232C Standards
Data bit 8 bits
Data - ;
Stop bit 1 bit
type
Parity None
Synchronous system Asynchronous system
Baud rate 9600 /19200 bps [PE-202] may be
selected
Transmission distance Maximum 15M
Power consumption 100 mA or less

1.2.2 Cable Connection

[ PC- Serial Port ] [Servo Drive = CN3 ]
Description 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)
Wiring No. 3 (TXD) No. 5 (RXD)
No. 5 (GND) No. 11, No. 12 (GND)
Case (Shield) Case (Shield)
Cable length 1,2,3,5 [m]

% Use twist—pair shield cables for communication. Use of inadequate cables may lead to
poor communication resulting from noise or may cause malfunction. Take due

precautions.
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1.3 Protocol

1.3.1 Basic Frame Structure
“Frame” means an arrangement in which incoming and outgoing information in the
data communication is configured in a specific form. In addition to data, the
communication Frame includes information on segment, synchronous control code,
and error detection parity.

— Transmission

E E|B
N | Prefix | Command | Data | O | C
Q T|C
ACK Result | E | B
or | Prefix | Command of T|C
NAK action | X | C
- Response
(@ Reqguest Frame (Maximum 256 bytes)
€ Command E|B
N | Prefix | Command Form Data area O|C
Q T|C
@ ACK Response Frame (Maximum 256 bytes)
A Command El8
C | Prefix | Command Type Data area T|C
K yp x|c
® NAK Response Frame (Maximum 256 bytes)
N Command El8
A | Prefix | Command Error code T|C
K Type x|c

# Unless specified otherwise, the data are ASCII codes of hexadecimal values, and
applicable data are as follows:
- Prefix
- In case the command is of a data type when the main command begins with
R(r) or W(w).
- Space that indicates all sizes of data in the structured data area.
- All details of data
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@ Control code

ng;r:l HEX Full Spelling Description
ENQ 0x05 Enquire Request frame starting code
ACK 0x06 Acknowledge ACK response frame starting code
NAK 0x15 Not Acknowledge NAK response frame starting code
EOT 0x04 End of Transmission | Closing code of request frame
ETX 0x03 End of Text Closing code of response frame

(® Frame Error Check (BCC)

BCC is the data used for Frame Error Check. If the main command uses lower case,

only 1 lower grade byte of the figure determined by adding one byte of each ASCII

code value from the header to the tail, is converted into ASCII and is added to BCC.

If the request frame uses lower case command, it responds in the same lower case

command.

In other words, if a frame carrying BCC is requested, the servo drive responds with

the frame carrying BCC.

The following is an example of BCC calculation where direct variable individual

reading frame is used.

— Adding ASCII values:

05+32+30+72+53+53+30+31+30+36+25+4D+57+31+30+30+04 =H3A4. Thus, if
the lower grade byte “A4” is added in ASCII, the answer will be “41/24”.
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1.3.2 Reading Individual Menu Variables (RSS/rSS)
This is a function that reads data by designating the servo drive menu number. The
RSS COMMAND is of a structure carrying no frame check (BCC), while the rSS

command is of a structure carrying frame check (BCC) behind the tail.

@ Request Frame (External unit — Servo drive)

i Variable Code
Item Header| Prefix | Command No. of | Variable Tail| BCC
blocks | Length Form Number
E R E
CODE N 010 ; S|S|0|1|{0|6|[%|M|D|O|O O|6]|F
Q T
ASCII 05 [30]30 ?g 53|53(30(31|30|36|25|4D|44|30 30 31|04 |36 46

# No. of blocks: A total of 4 blocks composed of variable lengths and variable

codes can be designated and requested.

# Variable length: Space in which the number of the letters of variable code is

indicated. Up to 16 letters can be entered.

# Variable code form

No of
ASCII Description Remarks

Data

%MW | 25/4D/57 Requests data in 16 bit Data Form. 2

%MD 25/4D/44 Requests data in 32 bit Data Form. 4

%MB 25/4D/42 Requests data in 8 bit Data Form. 1

%MX | 25/4D/58 | Reauests data in 1 bit Data Form. 1

- %M: Indicates internal memory device.

# Variable code number

%MD: Operation software menu number is used.
%MX: Menu number x32 + Applicable bit number (0-31)
Example: Third bit of menu number 5: 5 x 32 + 3 = 163

The transmission code is sent in ASCII value with respect to the Hex code of the

data number.
Example: 163 (DEC) —> A3 (HEX) —> 41/33 (ASCII)

1-6
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@ ACK Response Frame (Servo drive — External unit)

Item Header | Prefix | Command No. of | No. of Data | Tail|BCC
blocks| Data
A R E
Contents C 00 ] S|IS|0 |1 T
K X
52
ASCII 06 |30(30 70 53(53|30| 31 03
# No. of Data
No. of Transmission value Remarks
Data (ASCII)
%MW 2 30 32
%MD 4 30 34
%MB 1 30 31
%MX 1 30 31
# Data

%MD: 8 data are transmitted (4 bit x 8).

Example: 123456789 (DEC) —> 754BCD15 (HEX)
—> 30/37/35/34/42/43/44/31/35 (ASCII)
%MX: 0 bit and 1 bit data are transmitted as 30 and 31.
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@ NAK Response Frame (Servo drive — External unit)

Item Header | Prefix |Command| Error code Tail | BCC
N E
Contents A 0|0|R|S|S T
K X
ASCII 15 30|30(52|53|53 03
# Error Code
Description Remarks
0101 | The head of the request frame is not ENQ.
0102 | The command is not designated.
0103 | The number of blocks exceeds 4.
0104 | Variable form does not start with %M.
0105 | Variable form is not W, D, B, X.
The Variable number has deviated from the
0106 .
designated range.
0107 | The tail of the request frame is not EOT.
0108 | CHECKSUM is incorrect.
0109 The continuous reading and writing exceed the
maximum number of bytes (256 bytes).
The maximum number of transmission buffers
010A |.
is exceeded.
0108 | Variable length exceeds 16 letters.
The data transmitted from data writing has
0201 ) .
deviated from the setting range.
0202 Writing of the data is prohibited when the
Servo is on.
0203 Motor parameter writing is prohibited.
(This is the case where motor ID is not 001.)
0204 | The motor ID is not registered.

1-8
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1.8.3 Reading Continuous Menu Variables (RSB/rSB)
This is a function that designates the servo drive menu number and the number of the
data to be continuously read and reads the data. The RSB COMMAND is of a structure
carrying no frame check (BCC), while the rSB command is of a structure carrying a
frame check (BCC) behind the tail.

® Request Frame (External unit — Servo drive)

i Variable Code
ltem |Header| Prefix | Command Variable No. of Tail | BCC
Length | Form | Number | Data

E R E

CODE| N 00 S|B|0|6|%| M|D|O|0O]|1]|0]|5]|0O
R

Q T

ASCII'| 05 |30(30 ?g 53|42|30|36|25|4D|44|30 30 31|30|35| 04

Note: If the number of data is 05, five data are requested for reading, from Menu
number 001 to 005.

@ ACK Response Frame (Servo drive — External unit)

. Data .
Item Header | Prefix | Command | No. of Data (Maximum 256 Bytes) Tail | BCC
A R E
Contents| C 00 R S|B| 1 4 T
K X
52
ASCII 06 |30[30 79 53 (42| 31 34 03

Note: The number of data is the value determined by multiplying the number of data
of the data form by the number of the requested data.
Example: If the request data Form is %MD, the number of data is 4, and the
requested number of data is 5. Thus, the number of response data is 5 x 4 = 20
(DEC) —> 14 (HEX).

® NAK Response Frame (Servo drive — External unit)

ltem Header | Prefix | Command | Error Code | Tail | BCC
N E
Contents| A 0|0|R|S|B T
K X
ASCII 15 |30(30(52|53|42 03
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1.3.4 Writing Individual Menu Variables (WSS/wSS)

This is a function that writes data by designating the servo drive menu number. The
WSS COMMAND is of a structure carrying no frame check (BCC), while the wSS
command is of a structure carrying a frame check (BCC) behind the tail.

@ Request Frame (External unit — Servo drive)

No. of |Variabl Variable Code
Iltem |Header| Prefix | Command 0. 0 ariable Data | Tail |BCC

Blocks | Length Form Number
E W E
CODE N 00 S|S|0|1[0|6|[%|M[D|0O|O]T1 O
w
Q T
ASCII 05 |30(30 ?; 53|53(30|31|30|36|25[4D|44| 3030 31 04

# No. of blocks: A total of 4 blocks composed of variable lengths, variable codes
and data can be designated and requested.

# Variable length: Space in which the number of the letters of variable code is
indicated. Up to 16 letters can be entered.

# Variable code form

ASCII Description l\ll;;t(: Remarks
%MW | 25/4D/57 Requests data in 16 bit Data Form. )
%MD | 25/4D/44 | Reauests data in 32 bit Data Form. 4
%MB | 25/4D/42 Requests data in 8 bit Data Form. 1
%MX | 25/4D/58 Requests data in 1 bit Data Form. 1

- %M: Indicates internal memory device.

# Variable code number
%MD: Operation software menu number is used.
%MX: Menu number x32 + Applicable bit number (0-31)
Example: Third bit of menu number 5: 5 x 32 + 3 = 163
The transmission code is sent in ASCI| value with respect to the Hex code of the data
number.
Example: 163 (DEC) —> A3 (HEX) —> 41/33 (ASCII)
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@ ACK Response Frame (Servo drive — External unit)

ltem |Header| Prefix | Command | Tail | BCC

A W E
Contents C 00 W S|S| T
K X
57
ASCII 06 30(30 77 53153 03

@ NAK Response Frame (Servo drive — External unit)

W)

ltem |Header| Prefix | Command | Error Code | Tail |BCC
N E
Contents A 0|0(W|S|S T
K X
ASCII 15 |30(30|57|53|53 03
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1.3.5 Writing Individual Menu Variables (WSB/wSB)
This is a function that designates the servo drive menu number and the number of
the data to be continuously read and writes data. The WSB COMMAND is of a
structure carrying no frame check (BCC), while the wSB command is of a structure
carrying a frame check (BCC) behind the tail.

(@ Request Frame (External unit — Servo drive)

Variabl Variable Code No. of
ltem |Header| Prefix | Command ariavle o0 Data | Tail | BCC

Length | Form | Number| Data
E W E
CODE| N 010 S|B|0O|6|%|M|D|O|O[1T|O|5]]...||O
w
Q T
ASCII'| 05 |30(30 ?; 5342|3036 |25|4D |44 3?3130 30|35 04

Note: If the Number of data is 05, five data are requested for writing, from Menu
number 001 to 005. Data of up to 256 bytes can be transmitted.

@ ACK Response Frame (Servo drive — External unit)

ltem |Header| Prefix [Command | Tail|BCC

A W E
Contents C 00 W S|{B| T
K X
57
ASCII 06 30|30 77 53(42| 03

@ NAK Response Frame (Servo drive — External unit)

ltem |Header| Prefix | Command | Error Code | Tail |BCC

N E

Contents| A 0|{0|W|S|B T
K X

ASCII 15 [30(30|57|53]|42 03
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1.3.6 Monitor Registration (X##/x##)

“Monitor Registration” means to register variables to be read in combination with the

reading command. Registered variables are read by the use of monitor execution

command.

Up to 32 variables can be registered. As to registration forms, the portion from the

command to EOT in the individual reading format and the continuous reading format

shall be used.

(® RSS/rSS Request Frame (External unit — Servo drive)

Registration form
A Rgs;;;;ztz\ . ) No. of Variable bl(?ok1 2.3, |Tail BOC
Item |Header| Prefix ommand g oks Length variable 16
Code
Number Form | Number

E X E
CODE N 010 « 0-31|R|S|S|1]|6 O

Q T

52

ASCII| 05 |30(30 70 5215353 04

Note: Registration number can be any one from 0 to 31 (00-1F). If the registered

number is registered again, the latest number is registered.

Note: A total of 16 blocks cab be used in a registration form.

@ RSB/rSB Request Frame (External unit — Servo drive)

Registration Registration Form
ltem |Header| Prefix | Command Variable Code | No. |Tail BCC
Command | Length of
Number Form |Number| pata
E X £
CODE| N 010 X 0-31|R|S|S 0
Q T
52
ASCII | 05 |[30(30 70 5253|153 04
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lll. Interface

@ ACK Response Frame (Servo drive — External unit)

Registration
Item Header| Prefix Command | Tajl| BCC
Number
A X E
Contents| C 0]0 « T
K X
ASCII 06 |30(30 03

@ NAK Response Frame (S

ervo drive — External unit)

Registration Command
ltem Header| Prefix Error Code Tail | BCC
Number
N E
Contents| A 00 R S S T
K X
ASCII 15 |30[30| 52 53 53 03
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Chapter 1: Communication Protocol

1.3.7 Monitor Execution (Y#4#/y#4#)

“Monitor Execution” means requesting execution of registered monitor command

(X4, xH#4).

@ Request Frame (External unit — Servo drive)

hL%

Registration Command
ltem Header | Prefix Tail| BCC

Number

E X E

Contents N 0|0 X (0]

Q T

ASCII 06 |30[30 04

@ ACK Response Frame with respect to RSS/rSS reading request command (Servo

drive — External unit)
Registration Data Response Form .
ltem |Header| Prefix | Command Tail BCC
No. of Blocks |No. of Data Data
Number
= X E
CODE N 00 « 0-31 T
Q X
ASCII 05 |30(30 03

@ ACK Response Frame with respect to RSB/rSB reading request command (Servo

drive — External unit)
Registration Data Response Form
ltem |Header| Prefix | Command Tail 8CC
No. of Data Data
Number

E X £
CODE| N 00 . 0-31 T

Q X
ASCII| 05 |30(30 03

@ NAK Response Frame (Servo drive — External unit)
Registration Command

Error Code | Tail | BCC

ltem Header| Prefix
Number
N E
Contents| A 010 R S S T
K X
ASCII 15 |30(30| 52 53 53 03
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lll. Interface

2.1 Touch Loader Series

2.1.1 Serial Interface
1) System Configuration

The touch loader for the AnyPack drive is provided as
an option.

For more details, contact Metronix sales department.

2) Touch Loader type
Two types of Touch Loaders are available: Mono Type and Color type.
@ Type name of controller—embedded Mono Touch Loader: APC-VPTS3M
(A 5m-long cable is provided when the product is ordered.)
@ Type name of controller-embedded Color Touch Loader: APC-VPTS3T

(A 5m-long cable is provided when the product is ordered.)

06
120

Touch Loader

90
136

TOP

[Touch Loader] [Servo Drive CN3]

* Touch Loader input voltage: DC24[V]
* Standard Cable length: 5[m] (Length can be changed.)
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Chapter 2: Touch Loader Application

3) Cable connection

[ Touch Loader Port ] [ Servo Drive = CN3 ]
Description Touch Loader Port Servo Drive — CN3
Connector name | HDAB-15P (Hirose) | 10114-3000VE

Case name HDA-CTF (Hirose) 10314-52A0-008

No. 2 (RXD) No. 6 (TXD)
Wiring No. 3 (TXD) No. 5 (RXD)

No. 5 (GND) No. 11, No. 12 (GND)
Case (Shield) Case (Shield)

3 Use twist—pair shield cables for communication. Use of incorrect cables may lead
to poor communication resulting from noise or may cause malfunction. Take due
precautions.

4) Setting communication

ltem Description

Number of
) 9600 /19200 bps [PE-202] - selectable
bits/second

Data bit 8
Parity None
Stop bit 1
Flow control Xon/Xoff

5) Initial setting

Item Description
Start of Latch 0000 (Minimum)
Edge of Latch 1499 (Maximum)
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lll. Interface

6) Setting data input/output (1/0)

# APD servo drive uses a CPU that is capable of 32 bit operation. For this reason,
if data are set in the drive in 16 bit data form, the “=” value will be set in an
abnormal way. To set “~” value, select MD for word device and set the data size
in 32 bits.

% For more details, refer to Top manual.
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Limited Warranty

Date installed Warranty period
Manufacture
Model A Number (Serial)
Manufacture
Model B Number (Serial)
Manufacture
Model C Number (Serial)
Manufacture
Model D Number (Serial)
Name
Customer Address
Telephone
Name
Distributor Address
Telephone

This product has been manufactured under strict quality control and inspection by the
technicians of Metronix Co., Ltd. This limited warranty is effective for 12 months from the
date of product installation. If installation date has not been notified to Metronix, this
warranty shall be effective for 18 months from the date of manufacture. The warranty
period may be changed according to the conditions of agreement.

@ Free service
If any problem occurs under normal operating conditions during the warranty period,
contact Metronix distributor or Metronix—designated service center for free service.

4 Charged service
Service is charged in the following cases:
B Problem has occurred from consumer’s intention or fault.
W Problem has occurred due to defective power supply and/or defective connectors.
B Problem is caused by natural disasters (such as fire, flood, gas accident and
earthquake).
B The product has been modified or repaired by a party other than Metronix distributor
or Metronix—designated service center.
B No Metronix nameplate is attached to the product.
B The warranty period has expired.
% After installing the servo, fill out this warranty form and send it to the Quality Assurance
Department (Service Manager) of Metronix.

Send to: Service Manager, Quality Assurance Department, Metronix Co., Ltd.
Tel: 053- 593-0066 (131) Fax: 053-591-8614
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