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Appendix: D

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.

D.1 SECTION SAFETY ...t nnnssssss s nssssss s sass s s s s snnns 628
D.2 EUROPEAN STANDARDS..........ooiiiiiimnerrrrrisssssrs s nssssss s sssnnes 630
D.3 UL AND CSA STANDARDS........coii it ss s ass s 638
D.4 SAFE DISABLE INPUT FUNCTION.......coomrrmrrrinnssssssss e snnnnes 651

YASKAWA ELECTRIC SIEP C710616 41C YASKAWA AC Drive — A1000 Technical Manual 627



D.1 Section Safety

D.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching
any components.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire.

Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Do not use improper combustible materials.

Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.
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D.1 Section Safety

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded wire for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBPC72060000 when connecting a braking option to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting other devices.

Failure to comply could result in damage to the drive.
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D.2 European Standards

D.2 European Standards

Figure D.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging in business
and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for electronics
manufacturers, and the EMC guidelines for controlling noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

» Low Voltage Directive: 2006/95/EC

* EMC Guidelines: 2004/108/EC

Devices used in combination with this drive must also be CE certified and display the CE mark. When using drives displaying
the CE mark in combination with other devices, it is ultimately the responsibility of the user to ensure compliance with CE
standards. After setting up the device, verify that conditions meet European standards.

Note: 600 V class drives (models CIMR-AO5SO00O0O0N) are not compliant with European Standards.

€ CE Low Voltage Directive Compliance

This drive has been tested according to European standard IEC61800-5-1, and it fully complies with the Low Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with other
devices:

B Area of Use

Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC664.
B Installing Fuses on the Input Side

Always install input fuses. Select fuses according to Table D.1.

Table D.1 Recommended Input Fuse Selection

Fuse Type
Model CIMR-ALO Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
Three-Phase 200 V Class
2A0004 FWH-70B 70
2A0006 FWH-70B 70
2A0008 FWH-70B 70
2A0010 FWH-70B 70
2A0012 FWH-70B 70
2A0018 FWH-90B 90
2A0021 FWH-90B 90
2A0030 FWH-100B 100
2A0040 FWH-200B 200
2A0056 FWH-200B 200
2A0069 FWH-200B 200
2A0081 FWH-300A 300
2A0110 FWH-300A 300
2A0138 FWH-350A 350
2A0169 FWH-400A 400
2A0211 FWH-400A 400
2A0250 FWH-600A 600
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D.2 European Standards

Fuse Type
Model CIMR-A] Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
2A0312 FWH-700A 700
2A0360 FWH-800A 800
2A0415 FWH-1000A 1000
Three-Phase 400 V Class
4A0002 FWH-40B 40
4A0004 FWH-50B 50
4A0005 FWH-70B 70
4A0007 FWH-70B 70
4A0009 FWH-90B 90
4A0011 FWH-90B 90
4A0018 FWH-80B 80
4A0023 FWH-100B 100
4A0031 FWH-125B 125
4A0038 FWH-200B 200
4A0044 FWH-250A 250
4A0058 FWH-250A 250
4A0072 FWH-250A 250
4A0088 FWH-250A 250
4A0103 FWH-250A 250
4A0139 FWH-350A 350
4A0165 FWH-400A 400
4A0208 FWH-500A 500
4A0250 FWH-600A 600
4A0296 FWH-700A 700
4A0362 FWH-800A 800
4A0414 FWH-800A 800
4A0515 FWH-1000A 1000
4A0675 FWH-1200A 1200
4A0930 FWH-1200A 1200
4A1200 FWH-1600A 1600
Three-Phase 600 V Class
5A0003 <> FWP-50B 50
5A0004 <> FWP-50B 50
5A0006 <> FWP-60B 60
5A0009 <> FWP-60B 60
5A0011 <> FWP-70B 70
5A0017 <> FWP-100B 100
5A0022 <> FWP-100B 100
5A0027 <> FWP-125A 125
5A0032 <> FWP-125A 125
5A0041 <> FWP-175A 175
5A0052 <> FWP-175A 175
5A0062 <> FWP-250A 250
5A0077 <> FWP-250A 250
5A0099 <> FWP-250A 250
5A0125 <> FWP-350A 350
5A0145 <> FWP-350A 350
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D.2 European Standards

Fuse Type
Model CIMR-AO Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
5A0192 <> FWP-600A 600
5A0242 <> FWP-600A 600

<1> 600 V class drives are not compliant with European Standards.

B Guarding Against Harmful Materials

When installing IP00/Open Type enclosure drives, use an enclosure that prevents foreign material from entering the drive
from above or below.

B Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the drive in other types of grounded
systems, contact your Yaskawa representative for instructions.

4 EMC Guidelines Compliance
This drive is tested according to European standards EN61800-3: 2004.
B EMC Filter Installation

The following conditions must be met to ensure continued compliance with guidelines. Refer to EMC Filters on page
635 for EMC filter selection.
Installation Method

Verify the following installation conditions to ensure that other devices and machinery used in combination with this drive
also comply with EMC guidelines.

Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.
Place the drive and EMC noise filter in the same enclosure.

Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.

Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

hON=

A - Drive D — Metal conduit

B - 10 m max cable length between E — Ground wire should be as short as
drive and motor possible.

C — Motor

Figure D.2 Installation Method

5. Make sure the protective earthing conductor complies with technical standards and local safety regulations.

WARNING! Electrical Shock Hazard. Because the leakage current exceeds 3.5 mA in models CIMR-A[J4A0414 to 4A1200, IEC
61800-5-1 states that either the power supply must be automatically disconnected in case of discontinuity of the protective earthing
conductor, or a protective earthing conductor with a cross-section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to
comply may result in death or serious injury.
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D.2 European Standards

A - Braided shield cable C — Cable clamp (conductive)
B — Metal panel
Figure D.3 Ground Area

6. Connect a DC link choke to minimize harmonic distortion. Refer to DC Link Chokes for EN 61000-3-2
Compliance on page 637.
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D.2 European Standards

Three-Phase 200 V / 400 V Class

D
L
L3—L2—L1
/|
K
T e E
~HHH =
@ 2 D@
/ _
J & ¥
[T 1 \\
| B

A — Make sure the ground wire is G - Motor
grounded H - Cable shield ground
B - Grounding surface (remove any | — Cable clamp
paint or sealant) J — Ground plate (scrape off any
C — Metal plate visible paint)
D — Enclosure panel K - EMC noise filter
E — Drive
F — Motor cable (braided shield cable,
max. 10 m)

Figure D.4 EMC Filter and Drive Installation for CE Compliance (Three-Phase 200 V / 400 V Class)
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D.2 European Standards

B EMC Filters
Install the drive with the EMC filters listed below to comply with the EN61800-3 requirements.
Table D.2 EN61800-3 Filters

Filter Data (Manufacturer: Schaffner)
Model CIMR-AO] . Dimensions . .
Type Rated Current (A) Weight (Ib) [W x D x H] (in) Y x X (in) Figure
Three-Phase 200 V Class

2A0004
2A0006 FS5972-10-07 10 2.6 5.6 x1.8x13.0 4.5x12.3
2A0008
2A0010

FS5972-18-07 18 2.9 5.6 x1.8x13.0 4.5x%x12.3
2A0012 |
2A0018
2A0021 FS5972-35-07 35 4.6 8.1 x2.0x14.0 6.9 x13.2
2A0030
2A0040

FS5972-60-07 60 8.8 9.3 x2.6x16.1 8.1x154
2A0056
2A0069

FS5972-100-35 100 7.5 3.5x59x13.0 2.6 x 10.0
2A0081
2A0110

FS5972-170-40 170 13.2 4.7%x6.7x17.8 4.0x14.4 2
2A0138
2A0169

FS5972-250-37 250 25.8 5.1x9.5x%x24.0 3.5%x19.6
2A0211
2A0250

FS5972-410-99 410 23.1 102 x4.5%x15.2 9.3 x4.7
2A0312 3
2A0360

FS5972-600-99 600 243 102 x 5.3 x15.2 9.3 x4.7
2A0415

Three-Phase 400 V Class

4A0002
4A0004

FS5972-10-07 10 2.4 5.6x1.8x13.0 45x123
4A0005
4A0007
4A0009

FS5972-18-07 18 3.7 5.6 x1.8x13.0 4.5x12.3
4A0011 |
4A0018
4A0023 FS5972-35-07 35 4.6 8.1 x2.0x14.0 6.9 x13.2
4A0031
4A0038
4A0044 FS5972-60-07 60 8.8 9.3 x2.6x16.1 8.0x154
4A0058
4A0072

FS5972-100-35 100 7.5 3.5%x59x%x13.0 2.6 x 10.0
4A0088
4A0103 5
4A0139 FS5972-170-35 170 10.4 4.7%x6.7x17.8 4.0 x14.4
4A0165
4A0208 FS5972-250-37 250 25.8 5.1x9.5x%x24.0 3.5%x19.6
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D.2 European Standards

Filter Data (Manufacturer: Schaffner)
Model CIMR-AC] . Dimensions . .
Type Rated Current (A) Weight (Ib) [W x D x H] (in) Y x X (in) Figure
4A0250
4A0296 FS5972-410-99 400 23.1 10.2 x4.5x15.2 9.3 x47
4A0362
4A0414
FS5972-600-99 600 243 10.2 x 53 x15.2 9.3 x4.7 3
4A0515
4A0675 FS5972-800-99 800 69.4 11.8 x 6.3 x 28.2 10.8 x 8.3
4A0930 FS5972-600-99 </~ 600 243 10.2 x 5.3 x15.2 9.3 x47
4A1200 FS5972-800-99 <> 800 69.4 11.8 x28.2%x6.3 10.8 x 8.3
<1> Connect two of the same filters in parallel.
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Figure 3

Figure D.5 EMC Filter Dimensions
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D.2 European Standards

B DC Link Chokes for EN 61000-3-2 Compliance
Table D.3 DC Link Chokes for Harmonic Reduction

Drive Model DC Link Chokes
CIMR-AO Model Rating
200 V Three-Phase Units
2A0004
UZDA-B 54 A
2A0006 8 mH
400 V Three-Phase Units
4A0002 32 A
UZDA-B ;
4A0004 28 mH

Note: Contact Yaskawa for information about DC link chokes for other models.
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D.3 UL and CSA Standards

D.3 UL and CSA Standards

4 UL Standards Compliance

The UL/cUL mark applies to products in the United States and Canada. It indicates that UL has performed product testing and
evaluation, and determined that their stringent standards for product safety have been met. For a product to receive UL
certification, all components inside that product must also receive UL certification.

C US
LISTED

Figure D.6 UL/cUL Mark

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. The conditions described
below must be met to maintain compliance when using this drive in combination with other equipment:

B Installation Area

Do not install the drive to an area greater than pollution degree 2 (UL standard).

B Main Circuit Terminal Wiring

Yaskawa recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of closed-

loop crimp terminals when wiring the drive main circuit terminals on models CIMR-AO2A0110 to 2A0415 and 4A0058 to
4A1200. Use only the tools recommended by the terminal manufacturer for crimping. Refer to Closed-Loop Crimp Terminal
Size on page 645 for closed-loop crimp terminal recommendations.

The wire gauges listed in the following tables are Yaskawa recommendations. Refer to local codes for proper wire gauge
selections.
Note: The @ mark indicates the terminals for protective ground connection as defined in IEC60417-5019.
Grounding impedance:
200 V: 100 Q or less

400 V: 10 Q or less
600 V: 10 Q or less

Wire Gauges and Tightening Torques
Table D.4 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
CIMR-AO AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/LI, S/L2, T/L3 14 14 to 10
2A0004 U/T1, V/T2, W/T3 14 140 10
amooos |2 - 141010 w4 (10510133
2A0010 Bl1, B2 - 140 10
< 10<> 140 10
R/L1, S/L2, T/L3 12 140 10
U/T1, V/T2, W/T3 14 140 10
2A0012 —+, 42 - 141010 M4 (1(1):2 o 1'35.3)
Bl1, B2 - 140 10
> 10<> 140 10
R/L1, S/L2, T/L3 10 12t0 10
U/T1, V/T2, W/T3 10 140 10
2A0018 —+1,+2 - 141010 M4 (1(1):2 o }'35.3)
Bl1, B2 - 14 to 10
D 10<1> 14 t0 10

638 YASKAWA ELECTRIC SIEP C710616 41C YASKAWA AC Drive — A1000 Technical Manual



D.3 UL and CSA Standards

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
CIMR-AO AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/LL, S/L2, T/L3 10 1210 10
UIT1, V/T2, W/T3 10 1210 10
12t01.5
RS _
2A0021 L+, 42 121010 M4 (10.6 to 13.3)
BI, B2 - 141010
D 10> 120 10
R/LL, S/L2, T/L3 8 10t0 6
UIT1, V/T2, W/T3 8 10106 s 121015
AAGTHD 1,42 _ 10to 6 (10.6 to 13.3)
BI, B2 - 141010
2t02.5
<I>
S 8 10108 M5 (17.7 10 22.1)
R/LI, S/L2, T/L3 6 8106
U/TI, V/T2, W/T3 8 8106 s L2t0 1.5
2A0040 —tL 12 - 6 (10.6 to 13.3)
BI, B2 _ 1210 10
2t02.5
<I>
S 8 10108 M5 (17.7 10 22.1)
R/LL, S/L2, T/L3 6104
4106
U/TL, V/T2, W/T3 6104 M6 (35.4 10 53.1)
- +1,+2 - 6to4
2A0056
2t02.5
BI, B2 - 10t0 6 M5 7171 22.1)
4106
S 6 806 M6 (35.410 53.1)
R/LL, S/L2, T/L3 3 4103
9to 11
UIT1, V/T2, W/T3 3 4103 M8 (197 t097.4)
— +1,+2 - 4t03
2A0069
21t02.5
BI, B2 - 8106 M5 (770 72.1)
4106
S 6 6to4 M6 (35410 53.1)
R/L1, S/L2, T/L3 2 3t02
9to 11
UIT1, V/T2, W/T3 2 3t02 M8 (797 t0974)
41,42 - 3t02
2A0081
2102.5
B, B2 - 6 M5 (17.7 0 22.1)
4106
S 6 6to4 M6 (35.4 10 53.1)
R/LL, S/L2, T/L3 1/0 310 1/0
U/TL, V/T2, W/T3 1/0 310 1/0
9to 11
<2> -+ —
2A0110 ,+1 2to 1/0 M8 (79.7 to 97.4)
BI, B2 - 610 1/0
D 6 6to0 4
R/LL, S/L2, T/L3 2/0 1 t0 2/0
U/T1, V/T2, W/T3 2/0 1to0 2/0 MI0 18 to 23
2038 |2 - 1/0 to 3/0 (159 to 204)
BI, B2 - 4102/0
9to 11
S 4 4 M8 (79.7 t0 97.4)
R/LL, S/L2, T/L3 4/0 2/0to 4/0
UIT1, V/T2, W/T3 4/0 3/0to0 4/0
181023
<> _ ¥ _
2A0169 .+l 1t04/0 M10 (159 to 204)
+3 - 1/0 to 4/0
@ 4 4t02
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D.3 UL and CSA Standards

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
CIMR-AO AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 1/0 x 2P 1/0 to 2/0
U/TI, V/T2, W/T3 1/0 x 2P 1/0 to 2/0
18 to 23
<2> — + —
240211 ,+1 1t04/0 M10 (159 to 204)
+3 - 1/0 to 4/0
) 4 410 1/0
R/L1, S/L2, T/L3 3/0 x 2P 3/0 to 300
32 to 40
U/T1, V/T2, W/T3 3/0 x 2P 3/0 to 300 Mi12 (283 10 354)
o+l - 3/0 to 300
2A0250 <2~
18 to 23
+3 - 2 to0 300 M10 (159 to 204)
32 t0 40
D 3 3 t0 300 MI2 (283 10 354)
R/L1, S/L2, T/L3 4/0 % 2P 3/0 to 300
32 t0 40
U/TI, V/T2, W/T3 3/0 x 2P 3/0 to 300 MI12 (2853 t0 354)
-+l - 3/0 to 300
2A0312<2>
18 to 23
+3 - 3/0 to 300 M10 (159 to 204)
32 to 40
@ 2 2 to 300 Mi12 (283 0 354)
R/L1, S/L2, T/L3 250 x 2P 4/0 to 600
32 to 40
U/T1, V/T2, W/T3 4/0 x 2P 4/0 to 600 Mi12 (283 to 354)
o+ - 250 to 600
2A0360 <>
18 to 23
+3 - 3/0 to 600 M10 (159 to 204)
32 to 40
) 1 1 to 350 MI12 (283 10 354)
R/L1, S/L2, T/L3 350 x 2P 250 to 600
32 to 40
U/T1, V/T2, W/T3 300 x 2P 300 to 600 Mi12 (283 10 354)
o+l - 300 to 600
2A0415<2>
18 to 23
+3 - 3/0 to 600 M10 (159 to 204)
32 t0 40
D 1 1to 350 MI12 (283 to 354)

<1> When installing an EMC filter, additional measures must be taken to comply with IEC61800-5-1. Refer to EMC Filter Installation on page 632
for details.

<2> Drive models CIMR-AO2A0110 to 2A0415 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools
recommended by the terminal manufacturer for crimping.
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D.3 UL and CSA Standards

Table D.5 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

: Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-AD] Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 14 140 10
U/T1, V/T2, W/T3 14 1410 10
4A0002 12t01.5
— 41+ _
4A0004 ,*L, 12 141010 M4 (10.6 to 13.3)
BI, B2 - 14to0 10
) 12 14 t0 12
R/LI, S/L2, T/L3 14 1410 10
4A005 UITI, V/T2, W/T3 14 14t0 10 s
4A0007 - +1,+2 - 14t 10 M4 2tol.
440009 (10.6 to 13.3)
B, B2 - 14to0 10
(&) 10 14 to 10
R/LI, S/L2, T/L3 12 14to0 10
UITI, V/T2, W/T3 14 14to0 10
12t01.5
41+ _
4A0011 L+, 42 1410 10 M4 (10.6 to 13.3)
BI, B2 - 140 10
D 10 14 t0 10
R/LI, S/L2, T/L3 10 12t06
U/T1, V/T2, W/T3 10 12to 6 M4 12t01.5
4A0018 —tL 42 - 12106 (10.6 to 13.3)
Bl, B2 - 120 10
21025
D 10 14 to 10 M5 (17710 52.1)
R/LI, S/L2, T/L3 10 10t0 6
U/T1, V/T2, W/T3 10 10to 6 Ma 12t01.5
SAG023 - +1,+2 _ 12t0 6 (10.6 to 13.3)
B, B2 - 12t0 10
2t02.5
D 10 1210 10 M5 (17710 92.1)
R/LI, S/L2, T/L3 8 8106
21t02.5
U/T1, V/T2, W/T3 8 10t06 M5 (177 10 92.1)
- +1,+2 - 10t06
4A0031
21t02.5
BI, B2 - 10t08 M5 (177t 90.1)
4106
D 8 10t0 8 M6 (35.410.53.1)
R/LI, S/L2, T/L3 6 8106
21025
U/T1, V/T2, W/T3 8 8t06 M5 (17710 92.1)
o+, 42 - 6
4A0038
21025
B, B2 - 1008 M5 (17.7 0 22.1)
4t06
D 6 10t0 6 M6 (35.4 10 33.1)
R/LI, S/L2, T/L3 6 6104
4106
UITI, V/T2, W/T3 6 6t04 M6 (35.4 10 33.1)
o +1,42 - 6to4
4A0044
2t02.5
B, B2 - 10to 8 M5 (177 10 92.1)
4106
S 6 8106 M6 (35410 53.1)
R/LI, S/L2, T/L3 4 61to4
U/T1, V/T2, W/T3 4 6104
9to 11
<I> — + —
4A0058 1 6tol M8 (79.7 10 97.4)
B, B2 - 8to4
<5 6 8t0 6
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: Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-ALI Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 3 4103
U/TL, V/T2, W/T3 3 4103
9t 11
< |-+ - 4101
4A0072 s to M8 (79.7 t0 97.4)
BI, B2 - 603
@ 6 6
R/LI, S/L2, T/L3 2 30 1/0
U/TL, V/T2, W/T3 2 3t01/0
9t 11
<I> — + —
4A0088 1 3to 110 M8 (79.7 t0 97.4)
+3 - 60 1/0
@) 4 6 to 4
R/LI, S/L2, T/L3 1/0 210 1/0
U/T1, V/T2, W/T3 1 20 1/0
9to 11
<I> — + —
4A0103 1 3t01/0 M8 (79.7 t0 97.4)
+3 - 410 1/0
< 4 610 4
R/LI, S/L2, T/L3 300 1/0 to 4/0
U/TL, V/T2, W/T3 200 1/0 to 4/0
181023
<I> — + —
4A0139 1 1/0 0 4/0 M10 (159 t0 204)
+3 - 310400
D 4 4
R/L1, S/L2, T/L3 4/0 3/0 to 4/0
U/TL, V/T2, W/T3 4/0 3/0 to 4/0
1810 23
<I> —+ —
4A0165 1 1t04/0 M10 (159 t0 204)
) - 1/0 to 4/0
(@) 4 4t02
R/LI1, S/L2, T/L3 300 2 t0 300
U/TL, V/T2, W/T3 300 210 300
181023
<I> —+ _
4A0208 A1 1 10 250 MI10 (159 to 204)
+3 - 310300
@ 4 410300
R/L1, S/L2, T/L3 400 1 to 600
U/TL, V/T2, W/T3 400 1/0 to 600
181023
<I> —+1 _
4A0250 . 3/0 to 600 M10 (159 t0 204)
3 - 10325
@ 2 2t0 350
R/LI, S/L2, T/L3 500 2/0 to 600
32 0 40
U/TL, V/T2, W/T3 500 2/0 to 600 MI12 (283 10 334)
A - 3/0 to 600
4A0296 <1
181023
+3 - 10325 M10 (159 10 304)
32t0 40
@ 2 210350 M12 (283 10 354)
R/LI1, S/L2, T/L3 4/0 x 2P 3/0 to 600
32t0 40
U/TL, V/T2, W/T3 4/0 x 2P 3/0 to 600 MI12 (283 19 354)
1 - 4/0 to 600
4A0362 <1
1810 23
+3 - 3/0 to 600 M10 (155 19 204)
@ 1 1 to 350 M12 321040

(283 to 354)
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: Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-AD] Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 300 x 2P 4/0 to 300
U/TL, V/T2, W/T3 300 x 2P 4/0 to 300
32 to 40
<[> <2> —+1 _
4A0414 , 3/0 to 300 M12 (283 10 354)
+3 - 3/0 to 300
D 1 1to 3/0
R/L1, S/L2, T/L3 3/0 x 4P 3/0 to 300
U/TL, V/T2, W/T3 4/0 x 4P 3/0 to 300
32 t0 40
<I> <2> —+ —
4A0515 +1 1/0 to 300 M12 (283 10 354)
+3 - 1/0 to 300
D 1/0 1/0 to 300
R/L1, S/L2, T/L3 300 x 4P 4/0 to 300
U/T1, V/T2, W/T3 300 x 4P 4/0 to 300
32t0 40
<I> <2> —+ —
4A0675 +1 1/0 to 300 MI12 (283 10 354)
+3 - 1/0 to 300
D 2/0 2/0 to 300
£N3]II, S/L2, T/L3,R1/L11, SI/L21, T1/ 40 x 4Px2 3/0 10 300
U/TL, V/T2, W/T3 4/0 x 4Px2 3/0 to 300 3 10 40
7l 2
4A0930 <> < [T - 4/0 to 300 MI2 (283 to 354)
+3 - 4/0 to 300
D 3/0 3/0 to 250
I11v3L11, S/L2, T/L3, R1/L11, S1/L21, T1/ 300 % 4Px2 24010 300
U/T1, V/T2, W/T3 300 x 4Px2 4/0 to 300 3 t0 40
[> <2
4A1200<> <> T _ 250 to 300 Mi2 (283 to 354)
+3 - 4/0 to 300
&) 4/0 4/0 to 250

<1> Drive models CIMR-ALCI4A0058 to 4A1200 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools
recommended by the terminal manufacturer for crimping.

<2> When installing an EMC filter, additional measures must be taken to comply with IEC61800-5-1. Refer to EMC Filter Installation on page 632

for details.
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D.3 UL and CSA Standards

Table D.6 Wire Gauge and Torque Specifications (Three-Phase 600 V Class)

; . Recomm. Gauge Wire Range Screw Tightening Torque
e LEn el AWG, kemil AWG, kemil Size N-m (Ib.in.)
RILI, S/L2, T/L3 14 1410 10
SA0003 U/TL, V/T2, W/T3 14 1410 10 s
5A0004 - +1,+2 - 14 to 10 M4 <ol
000 (10.6 to 13.3)
BI, B2 - 1410 10
D 10 14to 10
R/LI, S/L2, T/L3 14 1410 10
U/T1, V/T2, W/T3 14 1410 10
1.2to 1.5
— 41, + _
5A0009 1L 42 141010 M4 (10.6 to 13.3)
BI, B2 - 1410 10
(&) 10 12 to 10
R/LL, S/L2, T/L3 10 14106
U/T1, V/T2, W/T3 14 14106 s 1210 1.5
5A0011 —tL 12 - 14106 (10.6 to 13.3)
BI, B2 _ 1410 10
2t02.5
S 8 12to8 M5 (17.7 1o 22.1)
R/LL, S/L2, T/L3 10 10106
U/T1, V/T2, W/T3 10 10to 6 M5 21025
5A0017 — L2 - 100 6 (17.7 10 22.1)
BI, B2 _ 10t0 8
4106
Sl 8 12108 M6 (35.4 10 53.1)
RILI, S/L2, T/L3 8 10t0 6
U/TI, VIT2, W/T3 10 10t06 s 21025
5A0022 -+ 42 - 10t0 6 (17.7 10 22.1)
BI, B2 - 10t08
4106
S 8 10106 M6 (35.4 10 53.1)
RILI, S/L2, T/L3 6 6to4
4106
U/TL, V/T2, W/T3 6 6104 M6 (35410 53.1)
SA00DT 41,42 - 6104
5A0032 21025
BI, B2 - 10t0 8 M5 (1771 72.1)
4106
&) 6 10t0 6 M6 (35.41053.1)
RILI, S/L2, T/L3 6 10t03
U/TI, VIT2, W/T3 6 1003
9to 11
- +1,+2 - 1
710 97.
5A0041 L, 6to M8 (79.7 t0 97.4)
BI, B2 - 1203
D 6 6
RIL1, S/L2, T/L3 4 1003
UITI, VIT2, W/T3 6 1003
9t0 11
TS S _
5A0052 1L 42 6tol M8 (79.7 t0 97.4)
BI, B2 - 8103
D 6 6
RILI, S/L2, T/L3 4 10 to 4/0
U/TL, V/T2, W/T3 4 10 to 4/0
18 to 23
— 41, + _
5A0062 1L 42 41t04/0 M10 (159 to 204)
BI, B2 - 610 4/0
D 4 4
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- Recomm. Gauge Wire Range Screw Tightening Torque
Model CIMR-AD] Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 3 10 to 4/0
U/TI, V/T2, W/T3 3 10 to 4/0
18 to 23
41,42 - 4
5A0077 -+, 3t04/0 M10 (159 to 204)
Bl, B2 - 6 to 4/0
@) 4 4
R/L1, S/L2, T/L3 1/0 10 to 4/0
U/TI, V/T2, W/T3 1 10 to 4/0
18 to 23
— 4]+ _
5A0099 ) 2t04/0 M10 (159 to 204)
Bl, B2 - 410 4/0
&) 4 4
R/L1, S/L2, T/L3 2/0 1 to 300
U/TI, V/T2, W/T3 2/0 1 to 300
18 to 23
— + —
5A0125 ,+1 2/0 to 3/0 M10 (159 to 204)
+3 - 1to 1/0
D 3 40 300
R/L1, S/L2, T/L3 3/0 2/0 to 300
U/TI, V/T2, W/T3 3/0 2/0 to 300
18 t0 23
— + —
5A0145 L+l 3/0 to 4/0 M10 (159 to 204)
+3 - 1/0 to 2/0
&) 3 410300
R/L1, S/L2, T/L3 300 2/0 to 600
32to0 40
U/T1, V/T2, W/T3 250 2/0 to 600 MI2 (283 t0 354)
— 41 - 2/0 to 400
5A0192
18 to 23
+3 - 2/0 to 250 MI10 (159 to 204)
32 to 40
) 1 1 to 350 M12 (283 to 354)
R/L1, S/L2, T/L3 400 2/0 to 600
32 to 40
U/TI, V/T2, W/T3 350 2/0 to 600 MI2 (283 t0 354)
— 41 - 2/0 to 500
5A0242
18 to 23
+3 - 250 to 300 M10 (159 t0 204)
32 t0 40
D 1 1 to 350 MI12 (283 to 354)

Closed-Loop Crimp Terminal Recommendations

Yaskawa recommends using closed-loop crimp terminals on all drive models. UL approval requires the use of crimp terminals
when wiring the drive main circuit terminals on models CIMR-AO2A0110 to 2A0415 and 4A0058 to 4A1200. Use only
crimping tools as specified by the crimp terminal manufacturer. Yaskawa recommends crimp terminals made by JST and

Tokyo DIP (or equivalent) for the insulation cap.

Table D.7 matches the wire gauges and terminal screw sizes with Yaskawa-recommended crimp terminals, tools, and insulation
caps. Refer to the appropriate Wire Gauge and Torque Specifications table for the wire gauge and screw size for your drive
model. Place orders with a Yaskawa representative or the Yaskawa sales department.

The closed-loop crimp terminal sizes and values listed in Table D.7 are Yaskawa recommendations. Refer to local codes for
proper selections.

Table D.7 Closed-Loop Crimp Terminal Size

. . . Tool Insulation
. Terminal Crimp Terminal
Wire Gauge Ca Code <>
9 Screws Model Number Machine No. Die Jaw ModeIpNo.
2
1421 gl{r&l,G M4 R2-4 YA-4 AD-900 TP-003 100-054-028
3.5/5.5 mm? M4 R5.5-4 YA-4 AD-900 TP-005 100-054-029
12710 AWG M5 R5.5-5 YA-4 AD-900 TP-005 100-054-030
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. . . Tool Insulation
q Terminal Crimp Terminal
Wire Gauge Ca Code <>
9 Screws Model Number Machine No. Die Jaw ModeIpNo.
M4 8-4 YA-4 AD-901 TP-008 100-054-031
2
;g;}G M5 RS8-5 YA-4 AD-901 TP-008 100-054-032
M8 R8-8 YA-4 AD-901 TP-008 100-061-111
M4 14-NK4 YA-4 AD-902 TP-014 100-054-033
M5 R14-5 YA-4 AD-902 TP-014 100-054-034
2
é‘t&‘{,‘é M6 R14-6 YA-5 AD-952 TP-014 100-051-261
M8 R14-8 YA-5 AD-952 TP-014 100-054-035
M10 R14-10 YA-5 AD-952 TP-014 100-061-112
M6 R22-6 YA-5 AD-953 TP-022 100-051-262
2
ﬁZA% M8 R22-8 YA-5 AD-953 TP-022 100-051-263
M10 R22-10 YA-5 AD-953 TP-022 100-061-113
30/ 38 mm> M8 R38-8 YA-5 AD-954 TP-038 100-051-264
3/2 AWG M10 R38-10 YA-5 AD-954 TP-038 100-061-114
50 / 60 mm? M8 R60-8 YA-5 AD-955 TP-060 100-051-265
1 AWG
1/0 AWG MI10 R60-10 YF-1, YET-300-1 TD-321, TD-311 TP-060 100-051-266
1/0 AWG x 2P
1 AWG x 2P
e M10 38-L10 YF-1, YET-150-1 TD-224, TD-212 TP-038 100-051-556
80 mm?
2/0/3/0 AWG M10 80-10 YF-1, YET-300-1 TD-323, TD-312 TP-080 100-051-267
2/0 AWG x 2P
3/0 AWG x 2P M10 80-L10 YF-1, YET-150-1 TD-227, TD-214 TP-080 100-051-557
3/0 AWG x 4P M12 80-L12 YF-1, YET-300-1 TD-323, TD-312 TP-080 100-051-558
100 mm? YF-1, YET-300-1 TD-324, TD-312
4/0 AWG MI0 R100-10 YF-1, YET-150-1 TD-228, TD-214 TP-100 100-051-269
4/0 AWG x 2P M10 100-L10 YF-1, YET-150-1 TD-228, TD-214 TP-100 100-051-559
4/0 AWG x 4P M12 100-L12 YF-1, YET-300-1 TD-324, TD-312 TP-100 100-051-560
150 mm? M10 R150-10 YF-1. YET-150-1 TD-229, TD-215 TP-150 100-051-272
250 /300 kemil MI2 R150-12 YF-1, YET-300-1 TD-325, TD-313 TP-150 100-051-273
250 kemil x 2P M10 150-L10 YF-1, YET-150-1 TD-229, TD-215 TP-150 100-051-561
250 kemil x 4P
300 kemil x 2P MI12 150-L12 YF-1, YET-300-1 TD-325, TD-313 TP-150 100-051-562
300 kemil x 4P
200 mm? M10 200-10 YF-1, YET-300-1 TD-327, TD-314 TP-200 100-051-563
350 kemil
200 kemil MI12 R200-12 YF-1, YET-300-1 TD-327, TD-314 TP-200 100-051-275
350 kemil x 2P
100 kol x 2P M12 200-L12 YF-1, YET-300-1 TD-327, TD-314 TP-200 100-051-564
325 mm> M10 325-10 YF-1, YET-300-1 TD-328, TD-315 TP-325 100-051-565
500 kemil
600 / 650 kemil
500 komil X 2P M12 325-12 YF-1, YET-300-1 TD-328, TD-315 TP-325 100-051-277
600 kemil x 2P

<I> Codes refer to a set of three crimp terminals and three insulation caps. Prepare input and output wiring using two sets for each connection.

Example 1: Models with 300 kemil for both input and output require one set for input terminals and one set for output terminals, so the user should
order two sets of [100-051-272].

Example 2: Models with 4/0 AWG x 2P for both input and output require two sets for input terminals and two sets for output terminals, so the user
should order four sets of [100-051-560].

Note: Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum allowable
temperature of 75 °C 600 Vac UL-approved vinyl-sheathed insulation.

Input Fuse Installation
Provide fuse branch circuit protection using the fuses listed in Installing Fuses on the Input Side on page 630.

646 YASKAWA ELECTRIC SIEP C710616 41C YASKAWA AC Drive — A1000 Technical Manual



D.3 UL and CSA Standards

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local codes for wiring. Use a class 2
power supply for the control circuit terminal when not using the internal control power supply of the drive. Refer to NEC
Article 725 Class 1, Class 2, and Class 3 Remote-Control, Signaling, and Power Limited Circuits for requirements concerning

class 1 circuit conductors and class 2 power supplies.
Table D.8 Control Circuit Terminal Power Supply
Input / Output Terminal Signal Power Supply Specifications

Open Collector Outputs P1, P2, PC, DM+, DM- Requires class 2 power supply
Use the internal LVLC power supply of the drive. Use class

Digital inputs S1to S8, SC, HC, H1, H2 2 for external power supply.
Analog inputs / outputs 1V, -V, Al, A2, A3, AC, AM, FM Use the internal LVLC power supply of the drive. Use class
2 for external power supply.

B Drive Short Circuit Rating

The drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240 Vac
maximum (200 V Class), 480 Vac maximum (400 V Class), and 600 Vac maximum (600 V Class) when protected by Bussmann
Type FWH or FWP fuses as specified in Installing Fuses on the Input Side on page 630.

& CSA Standards Compliance

Figure D.7 CSA Mark

Bl CSA for Industrial Control Equipment

The drive is CSA-certified as Industrial Control Equipment Class 3211.
Specifically, the drive is certified to: CAN/CSA C22.2 No. 04-04 and CAN/CSA C22.2 No.14-05.

& Drive Motor Overload Protection

Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload protection. The internal motor
overload protection is UL listed and in accordance with the NEC and CEC.

B E2-01: Motor Rated Current
Setting Range: Model-dependent

Default Setting: Model-dependent

Parameter E2-01 protects the motor when parameter L1-01 is not set to 0. The default for L1-01 is 1, which enables protection
for standard induction motors.

If Auto-Tuning has been performed successfully, the motor data entered to T1-04 is automatically written to parameter E2-01.
If Auto-Tuning has not been performed, manually enter the correct motor rated current to parameter E2-01.
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B L1-01: Motor Overload Protection Selection

The drive has an electronic overload protection function (oL 1) based on time, output current, and output frequency that protects
the motor from overheating. The electronic thermal overload function is UL-recognized, so it does not require an external
thermal relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

Table D.9 Overload Protection Settings

Setting

Description

0 Disabled

Disabled the internal motor overload protection of the drive.

1 Standard fan-cooled motor (default)

Selects protection characteristics for a standard self-cooled motor with limited cooling capabilities
when running below the rated speed. The motor overload detection level (oL1) is automatically
reduced when running below the motor rated speed.

2 Drive duty motor with a speed range of 1:10

Selects protection characteristics for a motor with self-cooling capability within a speed range of
10:1. The motor overload detection level (oL 1) is automatically reduced when running below
1/10 of the motor rated speed.

Selects protection characteristics for a motor capable of cooling itself at any speed including zero

3 Vector motor with a speed range of 1:100 |speed (externally cooled motor). The motor overload detection level (oL1) is constant over the
entire speed range.
4 Permanent Magnet motor with variable Selects protection characteristics for a variable torque PM motor. The motor overload detection
torque level (oL1) is automatically reduced when running below the motor rated speed.
5 Permanent Magnet motor with constant Selects protection characteristics for a constant torque PM motor. The motor overload detection
torque level (oL 1) is constant over the whole speed range.

6 Standard fan-cooled motor (50 Hz)

Selects protection characteristics for a standard self-cooled motor with limited cooling capabilities
when running below the rated speed. The motor overload detection level (oL1) is automatically
reduced when running below the motor rated speed.

When connecting the drive to more than one motor for simultaneous operation, disable the electronic overload protection
(L1-01 = 0) and wire each motor with its own motor thermal overload relay.

Enable motor overload protection (L.1-01 = 1 to 5) when connecting the drive to a single motor, unless another motor overload
preventing device is installed. The drive electronic thermal overload function causes an oL 1 fault, which shuts off the output
of the drive and prevents additional overheating of the motor. The motor temperature is continually calculated while the drive

is powered up.

B L1-02: Motor Overload Protection Time

Setting Range: 0.1 to 5.0 min
Factory Default: 1.0 min

Parameter L1-02 determines how long the motor is allowed to operate before the oLL1 fault occurs when the drive is running
at 60 Hz and at 150% of the full load amp rating (E2-01) of the motor. Adjusting the value of L1-02 can shift the set of oL1
curves up the y axis of the diagram below, but will not change the shape of the curves.

Time (min)

10

0.4

0.1

648

Cold Start

Hot Start

Motor Current (%)

0

100 150 200 (E2-01=100 %)

Figure D.8 Motor Overload Protection Time
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€ Precautionary Notes on External Heatsink (IP00/Open Type Enclosure)

When using an external heatsink, UL compliance requires covering exposed capacitors in the main circuit to prevent injury

to surrounding personnel.

The portion of the external heatsink that projects out can be protected with the enclosure or with the appropriate capacitor
cover after completing drive installation. Use Table D.10 to match drive models with available capacitor covers. Order

capacitor covers from a Yaskawa representative or directly from the Yaskawa sales department.

Table D.10 Capacitor Cover

Model CIMR-AO Code Number Model Figure
2A0110 100-061-273 ECAT31875-11
2A0138 100-061-274 ECAT31876-11
2A0169
100-061-275 ECAT31877-11
2A0211
2A0250
100-061-277 ECAT31726-11
2A0312
2A0360
100-061-278 ECAT31698-11
2A0415
4A0058 100-061-273 ECAT31875-11
4A0072 100-061-274 ECAT31876-11
4A0088 Figure D.9
100-061-276 ECAT31878-11
4A0103
4A0139
100-061-275 ECAT31877-11
4A0165
4A0208 100-061-277 ECAT31726-11
4A0250
4A0296 100-061-278 ECAT31698-11
4A0362
4A0414 100-061-279 ECAT31740-11
4A0515
100-061-280 ECAT31746-11
4A0675
440930 100-061-281 <> ECAT31741-11 Fi D.10
4A1200 o ] e =
5A0041
100-061-274 ECAT31876-11
5A0052
5A0062
5A0077 100-061-275 ECAT31877-11
5A0099 Figure D.9
5A0125
100-061-277 ECAT31726-11
5A0145
5A0192
100-061-278 ECAT31698-11
5A0242

<1> Requires two sets.

Note: Model CIMR-AO4A 1200 is UL compliant when the air entering the drive-installed panel or cabinet is 45 °C or cooler. For more information,

contact your nearest Yaskawa representative or our sales office.
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E RSN N

D 4 ]
A - Drive (outside panel) D - Installation screws
B - Drive (inside panel) E — Capacitor cover

C — Opening to capacitors
Figure D.9 Capacitor Cover

A —Drive (outside panel) D - Installation screws
B - Opening to capacitors E — Capacitor cover
C - Drive (inside panel)

Figure D.10 Capacitor Cover (4A0930, 4A1200)
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D.4 Safe Disable Input Function

D.4 Safe Disable Input Function

& Specifications

Two Safe Disable inputs and one EDM output according to ISO13849-1 Cat. 3 PLd, IEC61508
SIL2. <>

Operation Time Time from input open to drive output stop is less than 1 ms.
Demand Rate Low |PFD =5.15E"

Failure Probability Demand Rate High/
Continuous

Inputs/Outputs

PFH=1.2E"

The Safe Disable inputs satisfy all requirements of Performance Level (PL) d according to
1SO13849-1 (DC from EDM considered). </>

<1> Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849 Cat.
3, IEC/EN61508 SIL2, Insulation coordination: class 1.

Performance Level

€9 Precautions

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

DANGER! Sudden Movement Hazard. Improper use of the Safe Disable function can result in serious injury or even death. Make sure the
whole system or machinery in which the Safe Disable function is used complies with safety requirements. When implementing the Safe
Disable function into the safety system of a machine, perform a thorough risk assessment for the entire system to assure compliance with
relevant safety norms.

DANGER! Sudden Movement Hazard. When using a PM motor, even if the drive output is shut off by the Safe Disable function, a breakdown
of two output transistors can cause current to flow through the motor winding, resulting in a rotor movement for a maximum angle of 180
degrees (electrically). Make sure such a situation would have no effect on the safety of the application when using the Safe Disable function.

DANGER! Sudden Movement Hazard. The Safe Disable function can switch off the drive output, but does not cut the drive power supply
and cannot electrically isolate the drive output from the input. Always shut off the drive power supply when performing maintenance or
installations on the drive input side as well as the drive output side.

WARNING! Sudden Movement Hazard. When using the Safe Disable inputs, make sure to remove the wire links between terminals H1,
H2, and HC that were installed prior to shipment. Failing to do so will keep the Safe Disable circuit from operating properly and can cause
injury or even death.

NOTICE: All safety features (including Safe Disable) should be inspected daily and periodically. If the system is not operating normally,
there is a risk of serious personal injury.

NOTICE: Only a qualified technician with a thorough understanding of the drive, the instruction manual, and safety standards should be
permitted to wire, inspect, and maintain the Safe Disable input.

NOTICE: From the moment terminal inputs H1 and H2 have opened, it takes up to 1 ms for drive output to shut off completely. The sequence
set up to trigger terminals H1 and H2 should make sure that both terminals remain open for at least 1 ms in order to properly interrupt drive
output.

NOTICE: The Safe Disable Monitor (output terminals DM+ and DM-) should not be used for any other purpose than to monitor the Safe
Disable status or to discover a malfunction in the Safe Disable inputs. The monitor output is not considered a safe output.

NOTICE: When utilizing the Safe Disable function, use only the EMC filters recommended in EMC Filters on page 635.

€ Using the Safe Disable Function

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

The Safe Disable inputs provide a stop function in compliance with “Safe Torque Off” as defined in the IEC61800-5-2. Safe
Disable inputs have been designed to meet the requirements of the ISO13849-1, Category 3 PLd, and IEC61508, SIL2.

A Safe Disable Status Monitor for error detection in the safety circuit is also provided.

B Safe Disable Circuit

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

The Safe Disable circuit consists of two independent input channels that can block the output transistors and provide a
monitoring channel to indicate the status of those input channels.

a Standards Compliance
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D.4 Safe Disable Input Function

The input can use the internal power supply of the drive or an external power supply and it will support Sink mode or Source
mode. the mode selected for the digital input terminals S1 to S8 by switch S3 will also be used for the Safe Disable inputs.
Refer to Sinking/Sourcing Mode Switch for Digital Inputs on page 105 for more information.

The Safe Disable Monitor uses a single channel photocoupler output. Refer to Qutput Terminals on page 99 for signal
specifications when using this output.

Main Power
é 3 L 24vdc
Safety Relay or PLC HC | ! %(i)lr]ctlﬁl
with safety functionality ! ? E B B
Safety Jumper S3
Outputs Setting: B Bt
Feedback SINK

H1 '—@—{ Gate Block 1 ‘ H
N Power Module P
He  _ —#@={}—{ GateBlock 2

IDM+

DM-

(

for oo
@@i

Drive

Figure D.11 Safe Disable Function Wiring Example (SINK Mode)

B Disabling and Enabling the Drive Output (“Safe Torque Off”)

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

Figure D.12 illustrates the Safe Disable input operation.

Motor coasts

Output to stop
Frequency Run Command must be
™ released to deactivate
Safe Disable Drive is ready for
operation
Run Command  Run | Stop
H1,H2 Input ~ ON (Safe Disable off) | OFF (Safe Disable activated)

Drive Output ~ Normal operation Safe Torque-Off Baseblock (Not Safe!)

Figure D.12 Safe Disable Operation

Entering the “Safe Torque Off” State
Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

Whenever either one Safe Disable input or both inputs open, the motor torque is shut off by switching off the drive output. If
the motor was running before the Safe Disable inputs opened, then the motor will coast to stop, regardless of the stopping
method set in parameter b1-03.

Notice that the “Safe Torque Off” state can only be achieved using the Safe Disable function. Removing the Run command
stops the drive and shuts the output off (baseblock), but does not create a “Safe Torque Off” status.

Note: To avoid an uncontrolled stop during normal operation, make sure that the Safe Disable inputs are opened first when the motor has completely
stopped.

Returning to Normal Operation after Safe Disable

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

The Safe Disable function can only be deactivated when a Run command is not active.
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D.4 Safe Disable Input Function

If Safe Disable was activated during stop, turn on both Safe Disable inputs by deactivating “Safe Torque Off” to resume normal
operation.

If Safe Disable was activated during run, remove the Run command then turn on the Safe Disable inputs before restarting the
drive.
Bl Safe Disable Monitor Output Function and Digital Operator Display

Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

Table D.11 explains the drive output and Safe Disable monitor state depending on the Safe Disable inputs.
Table D.11 Safety Input and EDM Terminal Status

Safe Disable Input Status Safe Disable Status
Input 1, H1-HC Input 2, H2-HC [I;Ill\:rilt)on;,_ Drive Output Status | Digital Operator Display
OFF OFF OFF “S;‘ffeel%()dri;ﬁg]g‘}},, Hbb (flashes)
ON OFF ON “8312521%0?;3218%%’ HbbF (flashes)
OFF ON ON “SS:ffed%O‘ii;S'glg‘}f,, HbbF (flashes)
ON ON ON rea d];i‘soibégglr(étion Normal display

Safe Disable Status Monitor
Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.
With the Safe Disable monitor output (terminals DM+ and DM-), the drive provides a safety status feedback signal. This signal
should be read by the device that controls the Safe Disable inputs (PLC or a safety relay) in order to prohibit leaving the “Safe
Torque Off” status in case the safety circuit malfunctions. Refer to the instruction manual of the safety device for details on
this function.

Digital Operator Display
Note: Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to EN61800-5-1, [ISO13849
Cat. 3, IEC/EN61508 SIL2, Insulation coordination: class 1.

When both Safe Disable inputs are open, “Hbb” will flash in the digital operator display.

If one Safe Disable channel is on while the other is off, “HbbF” will flash in the display to indicate that there is a problem in
the safety circuit or in the drive. This display should not appear under normal conditions if the Safe Disable circuit is utilized
properly. Refer to Alarm Codes, Causes, and Possible Solutions on page 365 to resolve possible errors.
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Appendix: E

Quick Reference Sheet

This section provides tables to keep record of the drive specifications, motor specifications, and drive
settings. Fill in the table data after commissioning the application and have them ready when contacting
Yaskawa for technical assistance.

E.1 DRIVE AND MOTOR SPECIFICATIONS........ccooiirrrnerr e sssns e 656
E.2 BASIC PARAMETER SETTINGS........cciiiiinnnnnrrr s ssssss s ssnnes 657
E.3 USER SETTING TABLE..........occ it nanns 659
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E.1 Drive and Motor Specifications

E.1 Drive and Motor Specifications

@ Drive Specifications

/ Normal D’uty Amps / Heavy Duty Amps \
AC drive model WooEL . CIMR-AUSAO009FAA /:@us‘
REV: A LISTED
Input specifications INPUT _: AC3PH 500-600V 50/60Hz 12.0A/8.3A / IND.CONTEQ.
Output specifications ——| OUTPUT : AC3PH 0-600V 0-400Hz 9.0M63A 7 40
MASS _: 3.5kg ((PRG: 1010 }———1— Software version

Lot number —— ON

SN

I 0 N1 T T 0 110
FILENO : E131457 1P20
TYPE 1 ENCLOSURE

¥ YASKAWAELECTRICCORPORATION | MADENJAPAN ROHIS )

Serial number

L Enclosure type /
Items Description
Model CIMR-A
Serial Number
Software Version (PRG)

Options used

Date of Usage

€ Motor Specifications
B Induction Motor

Items Description Items Description
Manufacturer Motor Rated Current (T1-04) A
Model Motor Base Frequency (T1-05) Hz
Motor Rated Power (T1-02) kW Number of Motor Poles (T1-06)

Motor Rated Voltage (T1-03) v Motor Base Speed (T1-07) r/min

Note: These values must be entered as part of the Auto-Tuning process.

B Permanent Magnet Motor

Items Description Items Description
Manufacturer Induction Voltage Constant mVs/rad
Model Induction Voltage Constant mV/(r/min)
PM Motor Rated Power KW PM Motor Rated Current A
(T2-04) (T2-06)

PM Motor Rated Voltage v PM Motor Base Frequency Hz
(T2-05) (T2-07)

q-Axis Inductance mH 1(\’11‘11213)[;;? GIFLE b 07 [ 25

x-Axis Inductance mH PM Motor Base Speed (T2-09) r/min

Note: These values must be entered as part of the Auto-Tuning process.
B Motor Speed Encoder (if used)

Items Description Items Description
Manufacturer Resolution

Interface
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E.2 Basic Parameter Setting_s

E.2 Basic Parameter Settings

Use the following tables to keep records of the most important parameters. Have these data available when contacting Yaskawa

technical support.

& Basic Setup

Item Setting Value Memo
Control Mode Al1-02 =
Normal/Heavy Duty Selection |C6-01 =
Frequency Reference Source |bl-01 =
Run Command Source b1-02 =
& V/f Pattern Setup
Item Setting Value Memo
V/f Pattern Selection E1-03 =
Max. Output Frequency El1-04 =
Max. Voltage E1-05=
Base Frequency E1-06 =
Mid. Output Frequency E1-07 =
Mid. Output Frequency Volt. |E1-08 =
Min. Output Frequency E1-09 =
Min. Output Frequency Volt. [E1-10=
€ Motor Setup
Motor Type Item Setting Value Memo
Motor Rated Current E2-01 =
Motor Rated Slip E2-02 =
Motor No-Load Current |E2-03 =
Induction No. of Motor Poles E2-04 =
Line-to-Line Resistance |E2-05=
Motor Code Selection E5-01 =
Motor Rated Power E5-02 =
Motor Rated Current E5-03 =
No. of Motor Poles E5-04 =
Permanent Motor Stator Resistance |E5-05=
Magnet Motor d-Axis Inductance |E5-06 =
Motor q-Axis Inductance [E5-07 =
Induction Volt. Const. 1 [E5-09 =
Encoder Z-pulse Offset [E5-11=
Induction Volt. Const. 2 |E5-24 =
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E.2 Basic Parameter Settings

€ Multi-Function Digital Inputs

: Setting Value
Terminal Input Used A e Memo
S1 H1-01 =
S2 H1-02 =
S3 HI1-03 =
S4 H1-04 =
S5 H1-05 =
S6 H1-06 =
S7 HI1-07 =
S8 H1-08 =
€ Pulse Train Input/Analog Inputs
. Setting Value
Terminal Input Used and Function Name Memo
RP H6-01 =
Al H3-02 =
A2 H3-10=
A3 H3-06 =
€ Multi-Function Digital Outputs
; Setting Value
Terminal Output Used and Function Name Memo
M1-M2 H2-01 =
M3-M4 H2-02 =
M5-M6 H2-03 =
€ Monitor Outputs
; Setting Value
Terminal Output Used and Function Name Memo
FM H4-01=
AM H4-04 =
MP H6-06 =
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E.3 User Setting Table

E.3 User Setting Table

Use the Verify Menu to see which parameters have been changed from their original default settings

below the parameter number indicates that the parameter setting can be changed during run.

Parameter names in bold face type are included in the Setup Group of parameters.

No. Name Sgtst?r: g No. Name Sgtst?r: g
A1-00 Language Selection b3-19 |Number of Speed Search Restarts
b3-24  |Speed Search Method Selection
Access Level Selection E?Z :feed Search Wait Time

- art Speed Search Select
A1-02 |Control Method Selection b4-01 |Timer Function On-Delay Time
A1-03 |Initialize Parameters b4-02 | Timer Function Off-Delay Time
A1-04 |Password b5-01 |PID Function Setting
A1-05 |Password Setting b5-02 . . .
A1-06 | Application Preset Proportional Gain Setting (P)
A1-07 |DriveWorksEZ Function Selection b5-03 Integral Time Setting (1)
A/i-zo;)zto User Parameters, 1 to 32
- b5-04
A2-33 | User Parameter Automatic Selection Integral Limit Setting
bl-01 |Frequency Reference Selection 1 b5-05
b1-02 |Run Command Selection 1 Derivative Time (D)
b1-03 |Stopping Method Selection 55-06
bl-04 |Reverse Operation Selection PID Output Limit
b1-05 z}?rcetcil(l)lrénsgection below Minimum Output b5-07 .
PID Offset Adjustment
b1-06 |Digital Input Reading
b1-07 |LOCAL/REMOTE Run Selection PID Primary Delay Time Constant
b1-08 Run Command Selection while in Programming -
Mode b5-09 | PID Output Level Selection
bl-14  [Phase Order Selection b5-10  [PID Output Gain Setting
bl-15 |Frequency Reference Selection 2 b5-11 | PID Output Reverse Selection
bl-16 |Run Command Selection 2 b5-12  |PID Feedback Loss Detection Selection
bl-17 |Run Command at Power Up b5-13  |PID Feedback Loss Detection Level
b2-01 |DC Injection Braking Start Frequency b5-14  [PID Feedback Loss Detection Time
b2-02 |[DC Injection Braking Current b5-15  [PID Sleep Function Start Level
b2-03 |DC Injection Braking Time at Start b5-16 | PID Sleep Delay Time
b2-04 |DC Injection Braking Time at Stop b5-17 | PID Accel/Decel Time
b2-08 |Magnetic Flux Compensation Value b5-18 | PID Setpoint Selection
b2-12  |Short Circuit Brake Time at Start b5-19  |PID Setpoint Value
b2-13  |Short Circuit Brake Time at Stop b5-20  |PID Setpoint Scaling
b2-18 |Short Circuit Braking Current PID Output Lower Limit
b3-01 |Speed Search Selection at Start
b3-02 |Speed Search Deactivation Current PID Input Limit
b3-03 |Speed Search Deceleration Time
b3-04 | V/f Gain during Speed Search b5-36  |PID Feedback High Detection Level
b3-05 |Speed Search Delay Time b5-37 |PID Feedback High Detection Time
b3-06 |Output Current 1 during Speed Search b5-38 | PID Setpoint User Display
b3-10 |Speed Search Detection Compensation Gain b5-39 | PID Setpoint Display Digits
b3-14 |Bi-Directional Speed Search Selection b5-40 |Frequency Reference Monitor Content during PID
b3-17 [Speed Search Restart Current Level b5-47 <I> |Reverse Operation Selection 2 by PID Output
b3-18 |Speed Search Restart Detection Time b6-01 |Dwell Reference at Start
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User User
No. Name Setting No. Name Setting
b6-02 |Dwell Time at Start C3-21 Motor 2 Slip C tion Gai
otor 2 Slip Compensation Gain
b6-03 |Dwell Reference at Stop P P
b6-04 |Dwell Time at Stop C3-22 . . . .
b7-01 Motor 2 Slip Compensation Primary Delay Time
Droop Control Gain
P C3-23 | Motor 2 Slip Compensation Limit
b7-02 Motor 2 Slip Compensation Selection durin
Droop Control Delay Time C3-24 Regeneratio% p g
b7-03 | Droop Control Limit Selection Torque Compensation Gain
b8-01 |Energy Saving Control Selection
b8-02 C4-02 o :
Energy Saving Gain Torque Compensation Primary Delay Time
b8-03 C4-03 | Torque Compensation at Forward Start
Energy Saving Control Filter Time Constant C4-04 | Torque Compensation at Reverse Start
8-04 |Energy Saving Coefficient Value C4-05 |Torque Compensat%on Tifne Constant .
b8-05 | Power Detection Filter Time C4-06 |Torque Compensation Primary Delay Time 2
: . C4-07
b8-06 |Search Operation Voltage Limit Motor 2 Torque Compensation Gain
b8-16 <> | Energy Saving Parameter (Ki) for PM Motors
C5-01
b8-17 <I> | Energy Saving Parameter (Kt) for PM Motors ASR Proportional Gain 1
b9-01 |Zero Servo Gain C5-02
b9-02 | Zero Servo Completion Width ASR Integral Time 1
CLO1 | Acceleration Time 1 C5-03
ceeleration Time ASR Proportional Gain 2
C1-02
- i i C5-04
Deceleration Time 1 P ASR Integral Time 2
C1-03 . ) A
zam | Acceleration Time 2 C5-05 |ASR Limit
G0a C5-06 |ASR Primary Delay Time Constant
Deceleration Time 2 C5-07 | ASR Gain Switching Frequency
C1.05 C5-08 | ASR Integral Limit
6UN Acceleration Time 3 (Motor 2 Accel Time 1) C5-12 | Integral Operation during Accel/Decel
C106 C5-17 |Motor Inertia
Deceleration Time 3 (Motor 2 Decel Time 1) C5-18 |Load Inertia Ratio
C5-21
C1-07 Motor 2 ASR Proportional Gain 1
7o | Acceleration Time 4 (Motor 2 Accel Time 2) P
C1-08 o | Motor 2 ASR Integral Time 1
- g otor ntegral Time
Deceleration Time 4 (Motor 2 Decel Time 2) &
C5-23
= ast-Stop Time otor roportional Gain
C1-09 |Fast-Stop Ti M 2 ASR Proportional Gain 2
C1-10 | Accel/Decel Time Setting Units Csoa
C1-11 | Accel/Decel Time Switching Frequency Motor 2 ASR Integral Time 2
gi'gi :'guwe S}Iaracter%sgc a: iocei Eta: €525 | Motor 2 ASR Limit
C2-O3 S-Curve Character%s;c at Dccel S?rt C5-26 |Motor 2 ASR Primary Delay Time Constant
C2-04 S—Curve Character%s TC at Decel = ad C5-27 |Motor 2 ASR Gain Switching Frequency
= - t:
301 Hive L aTareTse g e n C5-28 |Motor 2 ASR Integral Limit
Slip Compensation Gain C5-32 | Integral Operation during Accel/Decel for Motor 2
C5-37 |Motor 2 Inertia
C3-02
Slip Compensation Primary Delay Time C5-38 | Motor 2 Load Inertia Ratio
- - — C6-01 |Drive Duty Selection
C3-03 |Slip Compensation Limit
- - - - - C6-02 | Carrier Frequency Selection
C3-04 |Slip Compensation Selection during Regeneration - —
— - - C6-03 | Carrier Frequency Upper Limit
C3-05 |Output Voltage Limit Operation Selection
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User User
No. Name Setting No. Name Setting
C6-04 | Carrier Frequency Lower Limit d4-05 Frequency Reference Bias Operation Mode
C6-05 | Carrier Frequency Proportional Gain Selection (Up/Down 2)
C6-09 | Carrier Frequency during Rotational Auto-Tuning d4-06 |Frequency Reference Bias (Up/Down 2)
d1-01 d4-07 Analog Frequency Reference Fluctuation Limit
Frequency Reference 1 (Up/Down 2)
d1-02 d4-08 i imi
7= | Frequency Reference 2 r lgequency Reference Bias Upper Limit (Up/Down
d1-03 d4-09 i imi
7= | Frequency Reference 3 g)requency Reference Bias Lower Limit (Up/Down
d1-04 F Ref 4 d4-10 |Up/Down Frequency Reference Limit Selection
requency Reference
1 Y d5-01 |Torque Control Selection
d1-05 d5-02 | Torque Reference Delay Time
7o | Frequency Reference 5 d5-03 |Speed Limit Selection
d1-06 d5-04 | Speed Limit
Srun Frequency Reference 6 45:05 |Speed Limit Bias
d1-07 Frequency Reference 7 d5-06 |Speed/Torque Control Switchover Time
S a 4 d5-08 | Unidirectional Speed Limit Bias
d1-08 -01 |Field Weakening Level
7o | Frequency Reference 8 d6-0 %e d Wea en%ng eve —
d6-02 |Field Weakening Frequency Limit
d1-09 g i i i
zowm | Frequency Reference 9 d6-03  |Field Forcing Selection
d6-06 |Field Forcing Limit
d1-10 d7-01
Frequency Reference 10 Offset Frequency 1
di-11 d7-02
'<§RUN Frequency Reference 11 Offset Frequency 2
di-12 d7-03
Frequency Reference 12 Offset Frequency 3
d1-13 o i
o Frequency Reference 13 E1-01 |Input Voltage Setting
E1-03 | V/f Pattern Selection
di-14 ) .
7o |Frequency Reference 14 E1-04 Maxrmum Output Frequency
e E1-05 |Maximum Voltage
d1-15 y
7o | Frequency Reference 15 E1-06 |Base Frequency
E1-07 [Middle Output Frequency
dl-16 4 i
O Frequency Reference 16 E1-08 |Middle Output Frequency Voltage
L2 E1-09 |Minimum Output Frequency
d1-17 ) -
r=m  |Jog Frequency Reference E1-10 |Minimum Output Frequency Voltage
S El-11 [Middle Output Frequency 2
d2-01 | Frequency Reference Upper Limit E1-12 |Middle Output Frequency Voltage 2
d2-02 |Frequency Reference Lower Limit El-13 |Base Voltage
d2-03 |Master Speed Reference Lower Limit E2-01 |Motor Rated Current
d3-01 | Jump Frequency 1 E2-02 |Motor Rated Slip
d3-02 | Jump Frequency 2 E2-03 |Motor No-Load Current
d3-03 | Jump Frequency 3 E2-04 |Number of Motor Poles
d3-04 | Jump Frequency Width E2-05 |Motor Line-to-Line Resistance
d4-01 |Frequency Reference Hold Function Selection E2-06 |Motor Leakage Inductance
d4-03 i i
Frequency Reference Bias Step (Up/Down 2) E2-07 |Motor Iron-Core Saturation Coefficient 1
E2-08 |Motor Iron-Core Saturation Coefficient 2
d'04 Frequency Reference Bias Accel/Decel (Up/Down E2-09 |Motor Mechanical Loss
RuN
2 E2-10 |[Motor Iron Loss for Torque Compensation
E2-11 |Motor Rated Power
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No. Name Sgtst?r: g No. Name Sgtst?r: g
E3-01 [Motor 2 Control Mode Selection F1-31 |PG 2 Pulses Per Revolution
E3-04 |[Motor 2 Maximum Output Frequency F1-32 | PG 2 Rotation Selection
E3-05 [Motor 2 Maximum Voltage F1-33 | PG 2 Gear Teeth 1
E3-06 [Motor 2 Base Frequency F1-34 |PG 2 Gear Teeth 2
E3-07 [Motor 2 Mid Output Frequency F1-35 |PG 2 Division Rate for PG Pulse Monitor
E3-08 |[Motor 2 Mid Output Frequency Voltage F1-36 |PG Option Card Disconnect Detection 2
E3-09 [Motor 2 Minimum Output Frequency F1-37 | PQG2 Signal Selection
E3-10 [Motor 2 Minimum Output Frequency Voltage F2-01 |Analog Input Option Card Operation Selection
E3-11 |Motor 2 Mid Output Frequency 2 F2-02 . .
E3-12  [Motor 2 Mid Output Frequency Voltage 2 Analog Input Option Card Gain
E3-13 [Motor 2 Base Voltage F2-03 . .
R0 Motor 2 Rated Current Analog Input Option Card Bias
E4-02 |[Motor 2 Rated Slip F3-01 |Digital Input Option Card Input Selection
E4-03 [Motor 2 Rated No-Load Current F3-03 | Digital Input Option DI-A3 Data Length Selection
E4-04 |Motor 2 Motor Poles F4-01 |Terminal V1 Monitor Selection
Ei—gz ﬁotor 2 Line-to-Line Resistance Terminal V1 Monitor Gain
- otor 2 Leakage Inductance
E4-07 |Motor 2 Motor Iron-Core Saturation Coefficient 1 F4-03 | Terminal V2 Monitor Selection
E4-08 [Motor 2 Motor Iron-Core Saturation Coefficient 2 F4-04 . . .
E4-09 [Motor 2 Mechanical Loss Terminal V2 Monitor Gain
E4-10 | Motor 2 Iron Loss Terminal V1 Monitor Bias
E4-11 |Motor 2 Rated Power
E5-01 |Motor Code Selection Terminal V2 Monitor Bias
E5-02 [Motor Rated Power
E5-03 |Motor Rated Current F4-07 |Terminal V1 Signal Level
E5-04 |[Number of Motor Poles F4-08 |Terminal V2 Signal Level
E5-05 |Motor Stator Resistance F5-01 |Terminal M1-M2 Output Selection
E5-06 |Motor d-Axis Inductance F5-02 |Terminal M3-M4 Output Selection
E5-07 |Motor q-Axis Inductance F5-03 |Terminal P1-PC Output Selection
E5-09 |Motor Induction Voltage Constant 1 F5-04 | Terminal P2-PC Output Selection
E5-11 |Encoder Z-pulse Offset F5-05 |Terminal P3-PC Output Selection
E5-24 | Motor Induction Voltage Constant 2 F5-06 | Terminal P4-PC Output Selection
F1-01 |PG 1 Pulses Per Revolution F5-07 |Terminal PS-PC Output Selection
F1-02 |Operation Selection at PG Open Circuit (PGo) F5-08 | Terminal P6-PC Output Selection
F1-03 |Operation Selection at Overspeed (0S) F5-09 | DO-A3 Output Mode Selection
F1-04 |Operation Selection at Deviation F6-01 |Communications Error Operation Selection
F1-05 |[PG 1 Rotation Selection F6-02 léi:lteeggzlnF ault from Comm. Option Detection
F1-06 |PG 1 Division Rate for PG Pulse Monitor - -
F1-08 |Overspeed Detection Level F6-03 }SE:Itee(I:‘gz(i)lnFault from Comm. Option Operation
F1-09 |Overspeed Detection Delay Time F6-04 |bUS Error Detection Time
F1-10 |Excessive Speed Deviation Detection Level —— Torque Reference/Torque Limit Selection from
F1-11 |Excessive Speed Deviation Detection Delay Time Comm. Option
F1-13 |PG 1 Gear Teeth 2 —
F1-14 | PG Open-Circuit Detection Time F6-08 |Reset .Commumcatlon Parameters
F1-18 [dv3 Detection Selection F6-10 CC_L%nk Node Ad(.ires.s
F1-19 |dva Detection Selection F6-11 CC-L?nk Communications Speed
F1-20 [PG Option Card Disconnect Detection 1 F6-14 | CC-Link bUS Error Aut(.) Reset
- : F6-20 |MECHATROLINK Station Address
F1-21 |PG 1 Signal Selection -
F1-30 |PG Option Card Port for Motor 2 Selection F6-21 |MECHATROLINK Frame Size
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No. Name Slé’tst?l: g No. Name Sgtst?rl; g
F6-22 |MECHATROLINK Link Speed H3-07 . . .
- - Terminal A3 Gain Setting
F6-23 |MECHATROLINK Monitor Selection (E)
F6-24 | MECHATROLINK Monitor Selection (F) H3-08 . . .
- - - Terminal A3 Bias Setting
F6-25 |Operation Selection at Watchdog Timer Error (ES)
F6-26 |MECHATROLINK bUS Errors Detected H3-09 |Terminal A2 Signal Level Selection
F6-30 |[PROFIBUS-DP Node Address H3-10 |Terminal A2 Function Selection
F6-31 |PROFIBUS-DP Clear Mode Selection H3-11 i . .
- Terminal A2 Gain Setting
F6-32 |PROFIBUS-DP Data Format Selection
= i H3-12
F6-35 |CANopen Node ID .Sele.ctlon 7w | Terminal A2 Bias Setting
F6-36 | CANopen Communication Speed -
F6-50 |[DeviceNet MAC Address H3-13 | Analog Input Filter Time Constant
F6-51 [DeviceNet Communication Speed H3-14 | Analog Input Terminal Enable Selection
F6-52 | DeviceNet PCA Setting H4-01 Multi-Function Analog Output Terminal FM
F6-53 | DeviceNet PPA Setting Monitor Selection
F6-54 |DeviceNet Idle Mode Fault Detection Hi-4-02 Multi-Function Analog Output Terminal FM
F6-55 |DeviceNet Baud Rate Moni Al |Gain
= eviceNet Baud Rate Monitor
- 5 H4-03 . ) . )
F6-56 |DeviceNet Speed Scaling Multi-Function Analog Output Terminal FM Bias
F6-57 |DeviceNet Current Scalin,
. : £ H4-04 Multi-Function Analog Output Terminal AM
F6-58 [DeviceNet Torque Scaling Monitor Selection
F6-59 | DeviceNet Power Scaling H4-05 | Multi-Function Analog Output Terminal AM
F6-60 |DeviceNet Voltage Scaling Gain
F6-61 [DeviceNet Time Scaling H4-06 . ' . .
F6-62 | DeviceNet Heartbeat Interval Multi-Function Analog Output Terminal AM Bias
F6-63 | DeviceNet Network MAC ID H4-07 |Multi-Function Analog Output Terminal FM
H1-01 Multi-Function Digital Input Terminal S1 Function Signal Level Selection
Selection H4-08 |Multi-Function Analog Output Terminal AM
H1-02 Multi-Function Digital Input Terminal S2 Function Signal Level Selection
Selection H5-01 |Drive Node Address
H1-03 lgdllllti;function Digital Input Terminal S3 Function H5-02 |Communication Speed Selection
election
- - — - - H5-03 |Communication Parity Selection
H1-04 Multi-Function Digital Input Terminal S4 Function - —
Selection H5-04 |Stopping Method After Communication Error (CE)
H1-05 Multi-Function Digital Input Terminal S5 Function HS5-05 |Communication Fault Detection Selection
Selection H5-06 |Drive Transmit Wait Time
H1-06 1§41111ti;functi0n Digital Input Terminal S6 Function H5-07 |RTS Control Selection
election
H5-09 |CE Detection Time
Multi-Function Digital Input Terminal S7 Function - - -
L& 1= Selection Unit Selection for MEMOBUS/Modbus Register
H3-1016025m
H1-08 Multi-Function Digital Input Terminal S8 Function — - -
Selection H5-11 |Communications ENTER Function Selection
H2-01 |Multi-Function Contact Output (terminal M1-M2) H5-12 | Run Command Method Selection
H2-02 |Multi-Function Contact (terminal M3-M4) H6-01 |Pulse Train Input Terminal RP Function Selection
H2-03 |Multi-Function Contact (terminal M5-M6) H6-02 . .
Pulse Train Input Scaling
H2-06 |Watt Hour Output Unit Selection
y i i i H6-03
H3-01 |[Terminal A1 Signal Level Selection 7w | Pulse Train Input Gain
H3-02 |Terminal A1 Function Selection e
H3-03 H6-04 . .
Terminal A1 Gain Setting Pulse Train Input Bias
H3-04 H6-05 . -
Terminal Al Bias Setting Pulse Train Input Filter Time
i i i H6-06
H3-05 |Terminal A3 Signal Level Selection Pulse Train Monitor Selection
H3-06 |Terminal A3 Function Selection
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No. Name Sgtst?r: g No. Name Sgtst?r: g

H6-07 . . . L5-05 |[Fault Reset Operation Selection
Pulse Train Monitor Scaling L6-01 |Torque Detection Selection 1
H6-08 |Pulse Train Input Minimum Frequency L6-02 |Torque Detection Level 1
L1-01 [Motor Overload Protection Selection L6-03 |Torque Detection Time 1
L1-02 [Motor Overload Protection Time L6-04 |Torque Detection Selection 2
L1-03 Motor Overheat Alarm Operation Selection (PTC L6-05 |Torque Detection Level 2

input) - - L6-06 |Torque Detection Time 2
L1-04 ?ﬁ;ﬁ?)r Overheat Fault Operation Selection (PTC L6-08 [Mechanical Weakening Detection Operation
L1-05 | Motor Temperature Input Filter Time (PTC input) L6-09 |Mechanical Weakening Detection Speed Level
L1-13 |Continuous Electrothermal Operation Selection R Mecchanical Weakening Detection Time
L2-01 |Momentary Power Loss Operation Selection L6-11 [Mechanical Weakening Detection Start Time
L2-02 [Momentary Power Loss Ride-Thru Time U Forvard Torque Limit
L2-03 |[Momentary Power Loss Minimum Baseblock Time B Reverse Torque Lir.nit —
L.2-04 Momentary Power Loss Voltage Recovery Ramp BIROSE Forward Regenerat-we Torque L.1m.1t

Time L7-04 |[Reverse Regenerative Torque Limit
L2-05 |[Undervoltage Detection Level (Uvl) L7-06 |Torque Limit Integral Time Constant
L2-06 |[KEB Deceleration Time L7-07 Torque Limit Control Method Selection during
L2-07 |[KEB Acceleration Time Accel/Decel
1208 |Frequency Gain at KEB Start L.8-01 Internal Dynamic Braking Resistor Protection

Selection (ERF type)

L8-02 [Overheat Alarm Level

L8-03 |Overheat Pre-Alarm Operation Selection
L8-05 |[Input Phase Loss Protection Selection
L8-07 |[Output Phase Loss Protection

L8-09 |[Output Ground Fault Detection Selection
L8-10 |[Heatsink Cooling Fan Operation Selection
L8-11 |[Heatsink Cooling Fan Off Delay Time
L8-12 |Ambient Temperature Setting

L8-15 |[oL2 Characteristics Selection at Low Speeds
L8-18 |[Software Current Limit Selection

L2-10 |[KEB Detection Time (Minimum KEB Time)
L2-11 [DC Bus Voltage Setpoint during KEB
L2-29 [KEB Method Selection

L3-01 |Stall Prevention Selection during Acceleration

L3-02 |[Stall Prevention Level during Acceleration

L3-03 |Stall Prevention Limit during Acceleration

L3-04 |[Stall Prevention Selection during Deceleration

L3-05 |Stall Prevention Selection during Run
L3-06 |Stall Prevention Level during Run
L3-11 [Overvoltage Suppression Function Selection

Target DC Bus Voltage for Overvoltage
Suppression and Stall Prevention L8-19

L3-20 [DC Bus Voltage Adjustment Gain
L3-21 |[Accel/Decel Rate Calculation Gain

L3-22 Deceleration Time at Stall Prevention during
Acceleration L8-32

Automatic Reduction Selection for Stall Prevention
during Run

L3-17 Frequency Reduction Rate during Overheat

Pre-Alarm

L8-27 |Overcurrent Detection Gain
L8-29 [Current Unbalance Detection (LF2)

Main Contactor and Cooling Fan Power Supply
Failure Selection

L8-35 [Installation Method Selection
L8-38 |[Carrier Frequency Reduction Selection

L3-23

L3-24 |[Motor Acceleration Time for Inertia Calculations
L3-25 |Load Inertia Ratio L8-40 |[Carrier Frequency Reduction Off-Delay Time

L8-41 [High Current Alarm Selection
L8-55 |[Internal Braking Transistor Protection

L3-26 |Additional DC Bus Capacitors
L3-27 |[Stall Prevention Detection Time

L4-01 |Speed Agreement Detection Level BN Hunting Prevention Selection

L4-02 |[Speed Agreement Detection Width B |11nting Prevention Gain Setting
L4-03 |[Speed Agreement Detection Level (+/-) =ty Hunt%ng Prevent%on Tm.le Co.nst.ant
L4-04 |Speed Agreement Detection Width (+/-) nl-05 |Hunting Prevention Gain while in Reverse

n2-01 |Speed Feedback Detection Control (AFR) Gain
Speed Feedback Detection Control (AFR) Time

L4-05 |[Frequency Reference Loss Detection Selection

L4-06 |[Frequency Reference at Reference Loss n2-02 Constant 1

L4:07 | Speed Agreement Detection Selection 12-03 Speed Feedback Detection Control (AFR) Time
L5-01 [Number of Auto Restart Attempts Constant 2

L5-02 |Auto Restart Fault Output Operation Selection n3-01 | High-Slip Braking Deceleration Frequency Width
L5-04 |[Fault Reset Interval Time n3-02 | High-Slip Braking Current Limit
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No. Name Slé’tst?l: g No. Name Sgtst?rl; g
n3-03 |High-Slip Braking Dwell Time at Stop 04-02 | Cumulative Operation Time Selection
n3-04 |High-Slip Braking Overload Time 04-03 | Cooling Fan Maintenance Operation Time Setting
n3-13 |Overexcitation Deceleration Gain 04-05 | Capacitor Maintenance Setting
n3-14 IISIie%léllgizggzncy Injection during Overexcitation 04-07 |DC Bus Pre-charge Relay Maintenance Setting
04-09 |IGBT Maintenance Setting
n3-21 |High-Slip Suppression Current Level o4-11 | U2, U3 Initialize Selection
n3-23 |Overexcitation Operation Selection o4-12 | kWh Monitor Initialization
LSV Feed Forward Control Selection 04-13  |Number of Run Commands Counter Initialization
n5-02 |Motor Acceleration Time A0 i '
n5-03  [Feed Forward Control Gain q6-07 DriveWorksEZ Parameters
n6-01 |Online Tuning Selection r1-01 to |DWEZ Connection Parameter 1 to 20 (upper/
n6-05 |Online Tuning Gain I1=40°" | lower)
n8-01 |Initial Rotor Position Estimation Current R Motor 1/Motor 2 Selection
18-02 | Pole Attraction Current T1-01 |Auto-Tuning Mode Selection
n8-35 |Initial Rotor Position Detection Selection SREUERN Motor Rated Power
n8-45 |Speed Feedback Detection Control Gain T1-03 | Motor Rated Voltage
n8-47 |Pull-In Current Compensation Time Constant T1R04 ) Motor Rated Current
n8-48 | Pull-In Current T1-05 |[Motor Base Frequency
n8-49 |d-Axis Current for High Efficiency Control ERSUERN| Number of Motor Poles
n8-51 |Acceleration/Deceleration Pull-In Current QSO Motor Base Speed
n8-54 |Voltage Error Compensation Time Constant BRI PG Number of Pulses Per Revolution
18-55 | Load Inertia T1-09 [Motor No-Load Current (Stationary Auto-Tuning)
n8-57 |High Frequency Injection T1-10 |[Motor Rated Slip (Stationary Auto-Tuning)
n8-62 | Output Voltage Limit (UEBIEN Motor Iron Loss
n8-65 | Speed Feedback Detection Control Gain during ov T2-01 <> | PM Motor Auto-Tuning Mode Selection
Suppression T2-02 |PM Motor Code Selection
n8-69 <> |Speed Calculation Gain T2-03 |PM Motor Type
n8-84 <I> | Polarity Judge Current T2-04 |PM Motor Rated Power
01-01 T2-05 |PM Motor Rated Voltage
Drive Mode Unit Monitor Selection T2-06 | PM Motor Rated Current
01-02 T2-07 |[PM Motor Base Frequency
User Monitor Selection After Power Up T2-08 | Number of PM Motor Poles
01-03  |Digital Operator Display Selection T2-09 |PM Motor Base Speed
01-04 | V/fPattern Display Unit T2-10 |[PM Motor Stator Resistance
0l-10 |User-Set Display Units Maximum Value T2-11 |PM Motor d-Axis Inductance
ol-11 |User-Set Display Units Decimal Display T2-12 | PM Motor g-Axis Inductance
02-01 |LO/RE Key Function Selection T2-13 |Induced Voltage Constant Unit Selection
02-02 |STOP Key Function Selection T2-14 |PM Motor Induced Voltage Constant
02-03 | User Parameter Default Value T2-15 |Pull-In Current Level for PM Motor Tuning
02-04 |Drive Model Selection T2-16 ?G Number of Pulses Per Revolution for PM Motor
02-05 |Frequency Reference Setting Method Selection uning
Operation Selection when Digital Operator is T2-17 | Encoder Z Pulse Offset
e Disconnected T3-01 |Test Signal Frequency
02-07  |Motor Direction at Power Up when Using Operator T3-02 |Test Signal Amplitude
03-01 | Copy Function Selection T3-03 |Motor Inertia
03-02 | Copy Allowed Selection T3-04 |System Response Frequency
04-01 |Cumulative Operation Time Setting
<1> Available in drive software versions 1015 and later.
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Leakage Inductance Alarm ............ocooiiiiiiiiiiiiiiiieieeeeeee, 379
Leakage Inductance Error ... 382
LED Check ...vuuinieiiie e 552
LED OPETator ... .euetenitettitet et et 437
L e 353
L 353
LB 353
Line-to-Line Motor Resistance Online Tuning....................c........ 538
Line-to-Line Resistance Error.............cocooiiiiiiiiiiiiii . 380
LO/RE ...ttt 117,125, 148
LO/RE (LOCAL/REMOTE) Key Function Selection..................... 168
LO/RE LED ...ttt 117
LO/RE Light. ... 115
LO/RE Selection Key ......coouvuiniiiiiiiiiii 115
Load CUITent ......coeiuiniieiii e 538
Load Inertia.........cooouiiini i e 321, 539
Load Inertia Ratio...........cooviiiiiiiiiiiiiiiieieeeeaea 203, 299, 530
LOCAL. ... 125
LOCAL/REMOTE Key Function Selection ................coevvvininenn... 540
LOCAL/REMOTE Run Selection............cccvuiiiiiiiiinininininien.. 168
Loopback Test. ... cuuniniieiii e 605
Loss of Reference Function .............coooviiiiiiiiiiiiiniiiee, 301
Low Voltage DIreCtive .........cvuiuiiiiiiiiiiiiiieeeee 630
Low Voltage Wiring for Control Circuit Terminals ....................... 647
Lol 369
Lo e 369
o3 e e 369
LT o 369
M
0 5 PP 99
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L 99
PPt 99
M 99
LS 99
MO e 99
A e 99
Magnetic Flux Compensation Value............c..coooviiiiiiiiiinninn, 171
Main Circuit Connection Diagram .............c.cocoiiiiiiiiin... 75,97
Main Circuit Terminal ...........coviiiiiiiiiii s 49
Main Circuit Terminal and Motor Wiring................ocooeviiiiiinnnnnnn. 96
Main Circuit Terminal Block Configuration...................ocoooiiin. 79
Main Circuit Terminal Functions...................ocoin, 87
Main Circuit Terminal Wiring ..........coovevuiiiiiiiiiiiiiiiieiieeeans 49
Main Circtit WITNg.....oovneiiii e 87
Main Power Circuit Voltage Adjustment Gain...........................e 529
MaINEENANICE . ...ttt ettt et 266, 404
Maintenance Alarms ............ooe.euveeiniininiinininnieiiee e 404
Maintenance MONitors ..............oeoiiiiiiiiiiiiiiiiiii e 330
Maintenance Monitor SEttNGS ........ouvueieiuiiiiitiiiiiiiieeneaaans 327
Master Speed Reference Lower Limit ............c.coooiiiiiiiiiiiiinn. 212

Maximum Applicable Motor Capacity ....455, 456, 457, 458, 459, 460,
461, 462, 463
Maximum Output Frequency....227, 455, 456, 457, 458, 459, 460, 461,

462, 463
Maximum Output Voltage..... 455, 456, 457, 458, 459, 460, 461, 462, 463
Maximum VOIage ... ..o.ouiniiitiiii i 227
VB . 99
MC 99
Mechanical Weakening Detection............cooevvviniiiiniiiniiiininnannns 266
Mechanical Weakening Detection 1 ..............coovvvviiinninnn.. 359, 370
Mechanical Weakening Detection 2 .............ooeoiiiiiiiiiienenn. 363
Mechanical Weakening Detection Operation......................... 304, 532
Mechanical Weakening Detection Speed Level...................... 305, 532
Mechanical Weakening Detection Start Time ........................ 305, 532
Mechanical Weakening Detection Time.................cooovveiinn. 305, 532
MECHATROLINK-II Parameters ............cocvuvueiiiiiiiinninininninns 242
MEMOBUS/Modbus Comm. Test Mode Complete....................... 371
MEMOBUS/Modbus Communication Error.......................... 347, 366
MEMOBUS/Modbus Communications Reference......................... 553
MEMOBUS/Modbus Communication Test Mode Error.................. 372
MEMOBUS/Modbus Data Table.............cccoeoiiiiiiiiiiiiiiiin, 607
MEMOBUS/Modbus Error Code ..........ccooviiiiiiiiiiiiiiin, 549
MEMOBUS/Modbus Error Codes ..........ccoeiiiiiiiiiiiiaan. 624
MEMOBUS/Modbus Setup Parameters ...........coeoevevuiieniiininnann. 598
MEMOBUS/Modbus Specifications............co.vueieieieiiiniiininnnnns 595
MEMOBUS/Modbus Switch Settings ............c.coooeiiiiiiiiiininnnn. 108
MEMOBUS/Modbus Termination ...............cocoeiiiiininiinnnnnnnan. 49
Menu Structure for Digital Operator...........ccovvviiiriiiinniinennannns 119
Message Format...........ooiiiiiiiiiii i 603
Middle Output Frequency ..........co.eueieviiiiiiiiiiiiiiiiiiiaeens 228
Middle Output Frequency 2 ........coeouiiiiiiiiiiiiiiiiiiieieeeeeas 228
Middle Output Frequency Voltage .............c.coeviiiiiiiiiiiiiinnnn. 228
Middle Output Frequency Voltage 2..........cccovviiiiiiiiiiniiiininnannns 228
Mid Output Voltage A .....o.ooviriiiiii e 336
Minimum KEB Time..........cocooiiiiiiiiiiiii e 293
Minimum Output Frequency ............coviiiiiiiiiiiiiiiiiiiieens 228
Minimum Output Frequency Voltage..............ccooviiiiiiiiiiiiiin, 228
Minimum Output Voltage .............cooiiiiiiiiiiiiiiiiiiiiens 336
Minimum Wait Time for Sending Messages..............ccoevviniennnns 602
MINOr Alarms ......oeiuiiie 343
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Minor Fault ... 380
Minor Fault and Alarm Displays ...........c.cocoiiiiiiiiiiiiin. 344
MiInor Faults ......o.ouiiiii 343
Minor Faults and Alarms ...........coooviiiiiiiii i 342,343
Model, Voltage Class, Capacity Mismatch.................cooeiiiiiinnn. 385
Model Number and Nameplate Check..........c.cooooiiiiiiiiiiiiiiin, 35
IMOAES .t e 120
Momentary Overcurrent Protection ..............c.cocoeviiiiiiiiiiiinn. 465
Momentary Power Loss Minimum Baseblock Time................. 292, 527
Momentary Power Loss Operation Selection......................... 174, 527
Momentary Power Loss Ride-Thru ............cocoooiiiiiiiiiin. 287, 465
Momentary Power Loss Ride-Thru Time ................coceeenene. 292,527
Momentary Power Loss Voltage Recovery Ramp Time ............ 292,527
MONItOr OULPUL. .. c.eueeeteteee ettt 99
Monitor Parameters. ..........o.oovvuiiiniiii i 275, 548
Most Recent Fault ..........ooooiiiiii 551
Motor 1/Motor 2 Selection .............ocoeieiiiiiiiiiiiiiiieeaaens 141
Motor 1 Parameters. .. ......o.vvueuiiieit i 228
Motor 2 ASR Gain Switching Frequency ...........c.cooeviiiiiiiniinn, 203
Motor 2 ASR Integral Limit............ocoeiiiiiiiiiiiiiiiiiiiiiiiiiinns 203
Motor 2 ASR Integral Time .........o.ouiiieiniiiiiiiiiiiiieeieneenns 203
Motor 2 ASR LAMit....uueeiei e 203
Motor 2 ASR Primary Delay Time Constant ..................ccoeeennen. 203
Motor 2 ASR Proportional Gain............cevveiiiiniiiiniiiiininann, 203
Motor 2 Base FreqUency........o.vveiuininiiiiiiiiiieiieeieeeeae 231
Motor 2 Base VOItage .........ocvviiiiiiiiiii i 232
Motor 2 Control Mode Selection ............c.coeeiiiiiiiiiiiiiiiiiiiiinan. 231
MOOr 2 INETHIA ..ottt 204
Motor 2 Iron LOSS. .. ouvneieiiieiie e 234
Motor 2 Leakage Inductance............cooveiiiiiiiiiiiiiiiniiiniin, 233
Motor 2 Line-to-Line ResiStance ............coooevuiuiniiiiiniiniiininnanns 233
Motor 2 Load Inertia Ratio............coooeiiiiiiiiiiiiiiieens 204
Motor 2 Max Output Frequency ..........ocooeviviiiiiiiniiiiiienns 231
Motor 2 Max VOItage ....ouvnvrieiietiie e 231
Motor 2 Mechanical LoSS...........ouiiiiiiiiiiiiiiiiiieeee 233
Motor 2 Mid Output Frequency..........c.cooeuiieiiiiniiiiiiiiinaens 231
Motor 2 Mid Output Frequency 2 .........oeuviiiiiiniiiiiniiiininenns 232
Motor 2 Mid Output Frequency Voltage ..............c.cooiiiiiiiiiin. 231
Motor 2 Mid Output Frequency Voltage 2.........ccovvviiiiniiinnininnn, 232
Motor 2 Minimum Output Frequency............cooevevivriiinieriiinnnnannn, 232
Motor 2 Minimum Output Frequency Voltage ................cooeeeienen. 232
Motor 2 Motor Iron-Core Saturation Coefficient 1 ........................ 233
Motor 2 Motor Iron-Core Saturation Coefficient 2 ........................ 233
Motor 2 Motor POLES .....ouineeiiie i 233
Motor 2 Parameters.........oouvuiuiiitiniiiitiii i 232
Motor 2 Rated CUITent ............oeveiiiii e 232
Motor 2 Rated No-Load Current............coooeiiiiiiiiiiiiiiiiiann. 233
Motor 2 Rated POWET.......coovuiiiiiiiii i 234
Motor 2 Rated SHP ....eovininiiiiie 232
Motor 2 Slip Compensation Gain.............c.coeeiiiiiiiiiiinininnnnnn. 196
Motor 2 Slip Compensation Limit............c.cocoiiiiiiiiiii.. 197
Motor 2 Slip Compensation Primary Delay Time.......................... 196
Motor 2 Slip Compensation Selection during Regeneration.............. 197
Motor 2 Torque Compensation Gain............co.euerevuirineinenenennenns 198
Motor Acceleration Time..........ocvuiuiiiiiiiiiiiiiiiieineeens 317
Motor Acceleration Time for Inertia Calculations ................... 299, 530
Motor Base Frequency ...........coovviiiiiiiiiiiiin, 140, 142, 544
Motor Base SPeed ......ovveiiiriiiiiiii e 142, 544
Motor Code SeleCction ... ....c.ovvviiiiiiiiii e 234,579
Motor Data EITOT. .. ...oiuieiniii i 380
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Motor d-Axis Current at Previous Fault..................c.oon, 551
Motor d-Axis Inductance ............ooieveiiiiiiiiiii e 235
Motor Direction at Power Up when Using Operator................. 326, 541
Motor Direction Error............ooooiiiiiiiiiiiii 381
Motor Does NOt ROtate ........oovvuiuiiiiiiiiniiiiiiiii e 389
Motor Excitation Current (Id)..........ccooviiiiiiiiiiiiieeenes 555
Motor Hunting and Oscillation Control Parameters ....................... 341
Motor Induction Voltage Constant 1.............c.cooiiiiiiiiiiiiiiii.. 236
Motor Induction Voltage Constant 2.............ovveveiniiininiiennenannns 236
MOotor INEIIA ...ttt 147, 203
Motor Iron-Core Saturation Coefficient ................c.cocviiiiia.n. 379
Motor Iron-Core Saturation Coefficient 1...........c.ocoeoviiiiiiiiiinn, 229
Motor Iron-Core Saturation Coefficient 2............c.cooeiiveiiiiiiinn, 230
Motor Iron LoSS . ..vveneiiii i 143, 545
Motor Iron Loss for Torque Compensation ...............coceueueuennnnn. 230
Motor is TOO HOt ...euvniniiiii i 390
Motor Leakage Inductance ..............cooeuiuiiiiiiiinniniiene, 229
Motor Line-to-Line ResiStance ..........c..cocoeveiuiiiniiininiiiiiniann, 229
Motor Mechanical LoSS.........oovvuiuiiiiiiiiiiiiiiieieee 230
Motor No-Load Current.............coeiveiiiiiiiiiiiiiiiiiiiienennns 143, 229
MOtOr OVETREAL ....c.uititititit it 370
Motor Overheat (NTC Input) .......coovvviiiiiiiiiiiiiiieieennes 357,370
Motor Overheat Alarm (PTC Input)...........cooveiiiiiiiniinin.n. 357
Motor Overheat Alarm Operation Selection .......................... 284,526
Motor Overheat Fault (PTC Input) .........coooviiiiiiiiiiiiiiin, 357
Motor Overheat Fault Operation Selection............................ 284,526
Motor Overload ..........o.ouiuiiiiiiiiii 357
Motor Overload Estimate (OL1) ........cooveviiiiiiiiiiiiiieeeene, 553
Motor Overload Protection Selection .................coevenienn 266, 526, 648
Motor Overload Protection Time................cooooeieinen... 282, 526, 648
MOtOr Parameters .. ......oueneininieiti it 224
Motor Performance Fine-Tuning .............c.cocoiiiiiiiiiiiiiiiiniinnn. 336
Motor PG Feedback Line Driver Interface................c.cooiiin. 437
Motor PG Feedback Open Collector Interface..............cccevvennnnn... 437
MOLOT POLES . ..o 140
Motor Produces Insufficient Torque ..........c.oooeveiiiiiiniiiiiinininn, 394
MOtOr PrOteCtion ... .v.eeiiieiee et 280
Motor Protection Using a Positive Temperature Coefficient Thermistor

4444444444444444444444444444444444444444444444444444444444444444444444444444444444444 274
Motor PTC Characteristics ... .....ouueuieeneniiiiiiieieieieienans 284
Motor Pull Out or Step Out Detection ...........covvvviiniininininninennnn. 362
Motor q-Axis Current at Previous Fault......................... . 551
Motor g-Axis Inductance ............ccoooiiiiiiiiiiiiii 236
Motor Rated Current ............................. 140, 142, 228, 235, 544, 647
Motor Rated Power..............ocoviiiiiiiiiiiiiin, 142, 230, 235, 544
Motor Rated SHp......c.oviniieiiii e 143, 228
Motor Rated Voltage ..........c.oeviiiiiiiiiiiiiiieiieeanns 140, 142, 544
Motor Rotates After the Drive Output is Shut Off ......................... 394
Motor Rotates Faster Than the Frequency Reference...................... 392
Motor Rotates in One Direction Only.............cooiiiiiiiiiiiii, 390
Motor Secondary Current (Iq) ...........oeveiiiiiiiiiiiiiiiiiiiian, 555
MOtOr SEIECHION ...t ettt ettt 253
Motor Selection 1/2.......coooiiiiiiii i 544
MOLOT SPEEA ... .t 548
Motor Speed at Previous Fault...............cooooiii, 550
Motor Speed Error 2. 382
Motor Speed Fault.........cooiiiiiii 381
Motor Stalls During Acceleration or With Large Loads .................. 391
Motor Stator Resistance. .............o.vuiuiuiuiiiiiiiiiinnnnea 235
Motor Switch during Run................oo 372
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Motor Temperature (NTC ......o.ouiiiiiiiiii e 553
Motor Temperature Input Filter Time....................coooi. 284,526
DY (0703 G AT VY 96
Mounting Hole ...........cooeiiiiiiiiiiiieeens 42,44, 45, 46,47, 48
Mounting hole.........ooiiiiiii 41,43
MP 99
Multi-Function Analog Inputs ............cooviiiiiiiiiiiiiiiee, 218
Multi-Function Analog Input Selection Error.................cocoooii. 375
Multi-Function Analog Input Terminal Settings ........................... 269
Multi-Function Analog OUtPULS ......veviniiiiniiiieiie e 199
Multi-Function Analog Output Terminal AM Bias ........................ 275
Multi-Function Analog Output Terminal AM Gain........................ 275
Multi-Function Analog Output Terminal AM Monitor Selection........ 275
Multi-Function Analog Output Terminal AM Signal Level Selection
..................................................................................... 276
Multi-Function Analog Output Terminal FM Bias......................... 275
Multi-Function Analog Output Terminal FM Gain........................ 275
Multi-Function Analog Output Terminal FM Monitor Selection ........ 275
Multi-Function Analog Output Terminal FM Signal Level Selection
..................................................................................... 276
Multi-Function Digital Inputs............cooviiiiiiiiiiiniiinnn. 98, 248
Multi-Function Digital Input Terminal Settings.................c.cooeenen. 248
Multi-Function Digital Output...........ocveviiiiiiiiiiiiiiiiiiiiiiiiiiae, 99
Multi-Function Digital Qutputs...........ccoviuiiiiiniinnnneen, 259
Multi-Function Digital Output Terminal Settings.......................... 259
Multi-Function Input Selection Error ..o, 374
Multiple Drive Installation ..............cooiiiiiiiiiiiiiiiiieeen 55
Multiple Drive WIrlng ........oueuiieiniiiiiiii e 97
Multi-Step Speed Selection.............oeveviviiiiiiiiiiiiiiiia 163
L-00 e 648
N
N1-02. 336
N2-01. 0 e 337
N2-02. . 337
N2-03 . e 337
NAMEPIALE. ...t 35
N 204
NAAT . o 385
NetRef/ComRef Function Selection.............ccooveiiiiiiiiiiiiiinin., 243
Network Termination ............coeveiuiiiiiiiiiii e 596
Noise From the Drive or Motor Cables When the Drive is Powered On
..................................................................................... 393
No-Load Current Alarm ............cooiiiiiiiiiiiiiiiiiiiieeeene 380
No-Load Current Error..........o.ouiuiiiiiiiiiiieeea 380
No-Load Operation .........cocueuiuiuiniiinieei i 148
No-Load Operation Test Run ..........c.cooooiiiiiiiiiiiiiiin, 148
Normal DUty......oouii i 204
Normal Duty Ratings...........o.vuiiiiiiiiiiiiiiiieeeeeeea 204
Notes on Inertia Tuning and ASR Gain Auto-Tuning..................... 139
Notes on Rotational Auto-Tuning ............cccoeeviieiiiiiniiniiininnenann, 138
Notes on Stationary Auto-TUning ............cceoeeveieieiiiiininininien.n. 138
NSE Lo 353
Number of Auto Restart Attempts..........oeveveiniiiieiiiieninenn. 302, 531
Number of Motor Poles..............c.ccoveiiiiiiiiiiin. 142,229, 235, 544
Number of PM Motor Poles............cooooiiiiiiiiiiiiiiin, 145
Number of Run Commands ..............oveviiiiiiiiiiiiiiiiiiiiiiian, 552
Number of Run Commands Counter Initialization......................... 328
Number of Speed Search Restarts ............c.oooeoiiiiiiiiiiiiiii., 176
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0250 L s 389
02503 s 151
0204 e 336
O e 353
OFADD ..o e 354
OF A Lo s 354
OFAO03 10 OFADG ... et e 355
OF AT L s 355
OF AL o s 355
OFA T2 t0 OF AL oo e 355
OFA30t0 OF A4S .. 355
OF D00 ... 355
OF D0 L . s 355
OF D02 . s 355
OFD03 t0 OFDI1 .oueeii i e 355
OFD12 t0 OFD 17 ooneiei 355
OFC00 L.ttt e 355
OFCO0T L s 356
OF G0 i s 356
OFCO03t0 OFCIT oottt e e 356
OFCI12 10 OFCL7 oo 356
Offset FTequency.......co.ouiiiieiiiiiiii i 223,555
OH L 356, 369
OH L s 356
OH 2 o s 369
OH 3 357,370
OHA s 357
OH S 357,370
oH Alarm Location Monitor ..........ccoovviiiiiiiniiiiiieieieieeeenns 554
10 ) PPt 357
Ol 2 358,394
oL2 Characteristics Selection at Low Speeds......................... 309, 534
[0 0 358,370
O 358,370
Ol S 359,370
Ol 7 s 359
Online Tuning Gain ........ouvveininirtinii e eeeeeaeeans 319
Online Tuning Selection ...........ccvviiiiiiiiiii e eaeens 319
O L s 374
OPE O] L s 374
OPE 0 L 374
OPE D3 Lo 374
OPE D4 L. s 375
OP B0 e s 375
OPEO0 .t s 375
OP 0T e s 375
OPE O .o e 376
OPEDD Lo 376
OPE L0 L s 377
101 S 2 377
OPE 3 L s 377
OPE LS i s 377
OPE L6 oo e 377
OPE L8 Lo 377
OPE Fault Parameter.............ooiiiiiiiiiiiiiii i 549
Open Loop Vector Control ...........ceovvveniiinniniinnnnnn. 32,337,392, 394
Open Loop Vector Control for IPM Motors ............cccvuivieiiininienns 32
Open Loop Vector Control for PM Motors ...........coeveviiiiiiiiinininnt 32
676

Open Loop Vector Control Mode Tuning..........c..coeeeveviieneinen.... 337
Open Loop Vector Control Mode Tuning Parameters... 337, 338, 339,
340

Operating with the Load Connected..............cooevvviiiiiiiiininnnnann... 150
Operation EIrors .........ovviriiiiiiiie e 342, 345
Operation Selection at Deviation (dEV).............c.cocooiiiini. 238
Operation Selection at Overspeed (0S) ....ovvviviiiiiiiiiiiiiiienne. 237
Operation Selection at PG Open Circuit (PGO).........cccvvviieviinen.... 237
Operation Selection when Digital Operator is Disconnected........ 326, 541
Operation Status MONTtOTS. ......vvieinietiii it eeeeaeenenns 330
Operation with Permanent Magnet Motors. ..........coovvvviinneninnnnnnnn.. 3
Operator Programming Errors ...............oooooiiiiiiiiiiiiiiiiiin.e. 374
Operator Related Settings...........ovieviiiiiiiiiiiiiiiiieee, 323
O 359
Optional 24 V DC power supply connector cover .... 41, 42,43, 44, 45, 46
Option card connection error (CNS-A) .........oooviviiiiiiiiiiiiniiennn. 355
Option Card Connection Error at Option Port CN5-A..................... 354
Option Card Connection Error at Option Port CN5-C..................... 355
Option card connector (CNS-A) .....coeiriiiiiiiiiiiiii e 49
Option card connector (CN5-B) ......o.oiiiiiiiiiiiiiiiiiiiieen 49
Option card connector (CNS5-C) ......oviviiiiiiiiiiiiiiiiiiea 49
Option card error occurred at option port CN5-A............cooevvinenn.n. 355
Option card error occurred at option port CN5-B.......................... 355
Option card error occurred at option port CNS-C ...........ooovieinnn.n. 356
Option Card External Fault................cooiii. 351, 367
Option Card Fault at Option Port CNS-A ........oooiiiiiiiiiiin, 354
Option Card Fault at Option Port CN5-B.............c.cocoiii. 355
Option Card Fault at Option Port CNS5-C...........c.cocoiiiiiin. 356
Option Card Installation .............cooevriiiiiiniiiie e 440
Option Communication Error................cooooiiiiiiii... 347,365
Option Frequency Reference...........c.ooooviiiiiiiiiiiiiii. 553
OPLION SEHINES ... eneeet ittt e 237
0 e 359,371
Oscillation or HUNting.............oooiiiiiiiiii e 393
OUPUL CUITENE .. vttt et e e e ens 548
Output Current 1 During Speed Search...............c.cooiii.n. 175
Output Current at Previous Fault..................oo. 550
Output Current Imbalance ..............cooeiiiiiiiiiiiiii, 353
Output Frequency..........ooooiiiiiiiiiiiiiii 548
Output Frequency after Soft Start ...............ooiviiiiiiiiiiin, 549
Output Frequency at Previous Fault.................coooiiiiiiiiininnn. 550
Output Frequency is not as High as Frequency Reference................ 394
Output Frequency Reduction During Overheat Alarm .................... 308
Output Frequency Resolution.............coooviiiiiiiiiiiiiiiiiinn.e. 464
Output Ground Fault Detection Selection............................. 309, 533
Output of speed control (ASR) (for Simple V/fPG)....................... 555
Output Phase LoSS .....ovinieeiiiitiie e 353
Output Phase Loss Protection..............coooviiiiiniiiiiiin.n. 533
Output Phase Loss Protection Selection............c..cooveviiiiniin... 308
OULPUL POWET . ...t 548
Output Power at Previous Fault....................o 550
Output Terminal Status .........oooviuiiiiriir e 549
Output Terminal Status at Previous Fault ....................coooeinnn. 551
Output Voltage at Previous Fault..................o.ooo. 550
Output Voltage Detection Fault..................cooo. 364,373
Output Voltage Limit..........oooeiuiiiiiiiiiii e 322
Output Voltage Limit Operation Selection.............c.c.cooeoiiiia.n. 196
Output Voltage Reference..........ooovvvviiiiiiiiiiiiiiiiiiiieeenen, 548
Output Voltage Reference (Vd).....c.oovvviiiiiiiiiiiiiiieee 555
Output Voltage Reference (VqQ).......oevvveieiiiiiiiiiiiiiin, 555
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o) 2 USRS 359, 371
(015 (0 110 1< 1 | 353
Overcurrent Detection Gain..............cooeviiiiiiiiiiinnann. .. 310, 534
Overexcitation Deceleration..............oooeveiiiiiiiiiiiniiiieeeennn, 297
Overexcitation Deceleration Gain...............cooevveiiiiniinniinn... 316, 537
Overexcitation Operation Selection.............coeveviiiiiiinennnn.. 316, 537
Overheat 1 (Heatsink Overheat) ............c.coooiiiiiiiiiiiiiiii. 356
Overheat Alarm Level.............ooooiiiiiiiiii e 266, 533
Overheat Pre-Alarm Operation Selection ..............c.cccevuennn.. 268, 533
Overload Protection ...........covuiuiiiiiiiniiieiie e 465
Overload Tolerance............. 455, 456, 457, 458, 459, 460, 461, 462, 463
Overspeed (for Control Mode with PG) ..............ocooiiiiat. 359, 371
Overspeed Detection Delay Time ..........cocooiiiiiiiiiiiiiniiiiien.n. 237
Overspeed Detection Level............coooiiiiiiiiiiiii, 237
OVETtOTQUE L. .ot e 370
OVETEOTQUE 2. ..ottt e e e e aee e ans 370
Overtorque Detection 1 ..........ooiiiiiiiiie 358
Overtorque Detection 2 ........oiviuiniiiiiiiii e 358
Overtorque Detection Operation............coevueiieieiiiniineinenianennnn. 303
OVETVOIEAZE. ...t 359
Overvoltage Protection............oviiiiiriiiniiiiiie i 465
Overvoltage Suppression Function...............cccoviiiiiiiiininnienn... 298
Overvoltage Suppression Function Selection......................c.coo..e. 298
ov Suppression Function Selection..............c.coeviiiiiiiiiiiin... 529
P

Parameter Access Level........ooooiiiiiiiiiiii 151
Parameter Range Setting Error................oocooiiiiiiiiiiiiiiii, 374
Parameter Selection Error ............oooiiiiiiiiiiiiiiie 376
Parameter Settings .......vvverieirtiiiit e 121
Parameters for KEB Ride-Thru............ccocoviiiiiiiiiiiiineeene, 291
Parameters that Change with the Motor Code Selection .................. 579
Parameters to Minimize Motor Hunting and Oscillation.................. 341
P A S S 371
PasSWOId ... ..o 151, 158
Password Setting.........covveriniitiiii e 158
Password Settings. .......ocovuiuiiiiiii 151
P CONrol. ... 177
Peak Hold Current ...........o.oiuiiiiiiiii e 552
Peak Hold Output Frequency .............coooviiiiiiiiiiiiiiiiiiiininn. 553
Performance Life ... 403,3
Performance Life Monitors Maintenance Monitors........................... 3
Periodic InSpection ...........coooiiiiiiiii 401
Periodic Maintenance ..........ouvuveieiee e 266
Permanent Magnet Motor Control.............cooeiiiiiiiiiiiiiiiiinens 3
P o 360
PG 1 Division Rate for PG Pulse Monitor ..............coovvvvniienneninnn, 238
PGl GearTeeth 1. ..coiiiniiiiiii e 239
PGl GearTeeth 2. .oiiiiniiiiiii e 239
PG 1 Pulses Per Revolution ...........coevviiiiiiiiiiiiiiiieeeeene 237
PG 1 Rotation Selection ..........c.ooviiiiiiiiiiiiiiii e 238
PG 1 Signal Selection .........c.ouvuviiiiiiiiiiiiiiiiiea 239
PG 2 Division Rate for PG Pulse Monitor ..............ccovvvviiinnininnn. 238
PG2Gear Teeth 1. ....oiiiiniiiiiii e 239
PG2Gear Teeth 2. ..ot 239
PG 2 Pulses Per Revolution ...........coeiiiiiiiiiiiiiiiieeeene 237
PG 2 Rotation Selection ..........c.ovviiiiiiiiiiiiiiiiiei e 238
PG 2 Signal Selection .........c.ouvuiiiiiiiiiiiiiiiii 239
PGB o 437
PG-B3 Settings. .. ouvevinieiriiet e 237
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PG Disconnect (for any control modes using a PG option card).......... 361
PG Disconnect (for Control Mode with PG)..............cocooiiii. 371
PG Hardware Fault (detected when using a PG-X3 option card) ... 361,
371

PG Number of Pulses Per Revolution.................cooooviiiinn. 143
PG Number of Pulses Per Revolution for PM Motor Tuning............. 146
P GO e 361,371
PGOH ... 361,371
PG Open-Circuit Detection Time............ocveveiiiiiiiiiiiiiiiiiiniinn.. 237
PG Option Card Disconnection Detection 1 ...........c.c.coooiiiiiiiit. 239
PG Option Card Disconnection Detection 2 ...........ccovvvvnvinininnnn... 239
PG Option Card Port for Motor 2 Selection................cocveveieninen... 240
PG Speed Control Card Settings..........coevevuiiiiiiiiiiniiiniiiiennnn. 237
PG 3 437
PG-X3 Settings.....ououinininititit it 237
Phase Order Selection...........c.ouvuiuiiiiiiiiiiiiiiieeea 168
PID Accel/Decel Time .......c.vuvuiiininiiiiiiiiiiie e 185
PID Block Diagram...........cocuiuiuininiiiiiiiiiiiieii e 180
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Revision History
The revision dates and the numbers of the revised manuals appear on the bottom of the back cover.

Revision

Number Section Revised Content

Date of Publication

Addition: Larger drive capacities added along with corresponding
data.

November 2010 2 Al ree-Phase 600V: CIMR-ACI5A0125 to 5A0242

Revision: Reviewed and corrected documentation.

Addition: Larger drive capacities added along with corresponding
data.
July 2010 1 All Three-Phase 400V: CIMR-AL4A0930 and 4A1200
y Three-Phase 600V: CIMR-ALI5A0041 to SA0099
Revision: Reviewed and corrected documentation.
Added software revision S1015

First Edition. This manual supports drive software versions
March 2010 - - VSA905040 and VSA901014.
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