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PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

M AC input power must be disconnected before any wiring to the AC motor drive is

made.

DANGER M Even if the power has been turned off, a charge may still remain in the DC-link
capacitors with hazardous voltages before the POWER LED is OFF. Please do not
touch the internal circuit and components.

M There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Please do not touch these
components or the circuit boards before taking anti-static measures. Never reassemble
internal components or wiring.

M Ground the AC motor drive using the ground terminal. The grounding method must
comply with the laws of the country where the AC motor drive is to be installed.

M DO NOT install the AC motor drive in a place subjected to high temperature, direct
sunlight and inflammables.

n M Never connect the AC motor drive output terminals U/T1, /T2 and W/T3 directly to

the AC mains circuit power supply.
CAUTION P PRl

=

Only qualified persons are allowed to install, wire and maintain the AC motor drives.

M Even if the 3-phase AC motor is stop, a charge may still remain in the main circuit
terminals of the AC motor drive with hazardous voltages.

M If the AC motor drive is stored in no charge condition for more than 3 months,

the ambient temperature should not be higher than 30 °C. Storage longer than

one year is not recommended, it could result in the degradation of the

electrolytic capacitors.

I=MnoTE

The content of this manual may be revised without prior notice. Please consult our distributors or download the most updated version at

http://www.delta.com.tw/industrialautomation
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Chapter01 Introduction to CP2000

01 Introduction

Receiving and Inspection

After receiving the AC motor drive, please check for the following:

1. Please inspect the unit after unpacking to assure it was not damaged during shipment.

2. Make sure that the part number printed on the package corresponds with the part number indicated on the
nameplate.
Make sure that the voltage for the wiring lie within the range as indicated on the nameplate.

4.  Please install the AC motor drive according to this manual.
Before applying the power, please make sure that all the devices, including power, motor, control board and
digital keypad, are connected correctly.

6.  When wiring the AC motor drive, please make sure that the wiring of input terminals “R/L1, S/L2, T/L3” and
output terminals”U/T1, V/T2, W/T3” are correct to prevent drive damage.

7. When power is applied, select the language and set the parameter groups via the digital keypad (KPC-CCO01).
After applying the power, please trial run with the low speed and then increase the speed gradually to the
desired speed.

Nameplate Information:

ACDrive Modelname  ——— [ MODEL::VFD007CP23A-21
Input Voltage and Current ——»| | INPUT :
Light Duty: 3PH, 200-240V, 50/60Hz, 6.4A
Normal Duty: 3PH, 200-240V, 50/60Hz, 3.9A
Output Voltage and Current———» | | QUTPUT :
Light Duty: 3PH, 0-240V, 5.0A, 2.0KVA, 0.7KW, 1HP
Normal Duty: 3PH 0-240V ,3.0A, 1.2KVA,0.7KW 1HP
Frequency Range——»| | FREQUENCY RANGE :
Light Duty: 0-600Hz rTTTT T
Normal Duty: 0-600Hz |

Firmware Version————» | | Version:XX.XX

Certifications——» | |
! |
I

Degrees of protection provided
by enclosure(IP code)

Serial Number ———» 007CPDAJT1220003

DELTAELECTRONICS. INC|
ABELTJ MADE IN XXXXXXXX
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Model Name:

VFD 007 CP 23 A-X X

NEMA Protection Level
0:UL Open type
L o I:NEMA1

L o IPProtectional Level
0: IPOO
2:IP20

* Installation Method
A: Wall-Mount Type C: Cabinet Type

o Input Voltage

23:230v 3-Phase

43:460v 3-Phase

4E: 460V 3-Phase (EMI Filter built-in)

* CP2000 Series

Applicable motor capacity
007: THP(0.75kW)~4000:536HP(400kW)
See <Ch9: Product Specifications> for details.

e Variable Frequency Drive

Serial Number:

007CPDAJT 1220003

Production sequence: number 3
Production week: week 22

Production year: year 2011

Production factory:
T:Taoyuan, W: Wujian, S: Shanghai

| 3phases, 230V, 0.75kw, 1hp
Abbreviation of the model name
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RFI Jumper

RFI Jumper: The AC motor drive may emit the electrical noise. The RFI jumper is used to suppress the
interference (Radio Frequency Interference) on the power line.

Frame A~C
Screw Torque: 8~10kg-cm(6.9-8.7 Ib -in.)

Loosen the screws and remove the MOV-PLATE. Fasten the screws back to the original position after

MOV-PLATE is removed.
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Frame D~H

Remove the MOV-PLATE by hands, no screws need to be loosen

fg————n
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[ [=] (=] (=]

& [ =
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B0 =
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fo2ozes0ode]]|Udsesescene
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Main power isolated from earth:

If the AC motor drive is supplied from an isolated power (IT power), the RFI jumper must be cut off. Then
the RFI capacities (filter capacitors) will be disconnected from ground to prevent circuit damage
(according to IEC 61800-3) and reduce earth leakage current.

/\\ EEHE

When power is applied to the AC motor drive, do not cut off the RFI jumper.

Make sure main power is switched off before cutting the RFI jumper.
The gap discharge may occur when the transient voltage is higher than 1,000V. Besides,
electro-magnetic compatibility of the AC motor drives will be lower after cutting the RFI jumper.
Do NOT cut the RFI jumper when main power is connected to earth.

5. The RFI jumper cannot be cut when Hi-pot tests are performed. The mains power and motor must be
separated if high voltage test is performed and the leakage currents are too high.

6. To prevent drive damage, the RFI jumper connected to ground shall be cut off if the AC motor drive is
installed on an ungrounded power system or a high resistance-grounded (over 30 ohms) power
system or a corner grounded TN system.
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Dimensions:

Frame A, Corresponding models:
VFD007CP23A-21;VFD015CP23A-21,VFD022CP23A-21,VFD037CP23A-21,VFD0O55CP23A-21,
VFD007CP43A-21, VFDO15CP43A-21,VFD022CP43A-21,VFD037CP43A-21,
VFD040CP43A-21,VFDO055CP43A-21,VFD075CP43A-21,VFD0O07CP4EA-21,VFDO15CP4EA-21,
VFDO022CP4EA-21,VFD037CP4EA-21; VFD040CP4EA-21,VFDO55CP4EA-21,VFDO75CP4EA-21

See Detail A
ee Detai D
W
W1 D1

A IT i Zsd
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H
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See Detail B

27
¥
’ Detail A (Mounting Hole)

[ =

6
=

W
| @ @Eﬂ i Detail B (Mounting Hole)
Unit : mm [inch]
Frame W H D Wi Hl DI* S1 @1 2 @3
Al 130.0 250.0 170.0 116.0 236.0 45.8 6.2 222 34.0 28.0
[5.12] | [9.84] | [6.69] | [4.57] | [9.29] | [1.80] | [0.24] | [0.87] | [1.34] | [1.10]

D1* : Flange mounting
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Frame B

Corresponding models:
VFD075CP23A-21,VFD110CP23A-21,VFD150CP23A-21,VFD110CP43A-21,

VFD150CP43A-21,VFD185CP43A-21,VFD110CP4EA-21,VFD150CP4EA-21,

VFD185CP4EA-21

W
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‘%/See Detail A | D
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See Detail B
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Detail A (Mounting Hole)

23
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Detail B (Mounting Hole)

Unit : mm [inch]

Frame

D Wi HI D1* S1 ) D2 o3

190.0
[7.48]

320.0
[12.60]

190.0 173.0 | 303.0 77.9 8.5 222 34.0 438
[7.48] | [6.81] | [11.93] | [3.07] | [0.33] | [0.87] | [1.34] | [1.72]

D1* : Flange mounting
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Frame C

Corresponding models:
VFDI185CP23A-21,VFD220CP23A-21,VFD300CP23A-21,VFD220CP43A-21,

VFD300CP43A-21,VFD370CP43A-21,VFD220CP4EA-21,VFD300CP4EA-21,

VFD370CP4EA-21

W1

"

ot

See Detail A

Chapter01 Introduction to CP2000

D1

]
)
il

See Detail B

Detail A (Mounting Hole)

[t

‘<——

Detail B (Mounting Hole)

S

Unit : mm [inch]

Frame w H D W1 H1 D1* S1 D1 D2 03
c 250.0 400.0 210.0 231.0 381.0 92.9 8.5 22.2 34.0 50.0
[9.84] [15.75] [8.27] [9.09] [15.00] [3.66] [0.33] [0.87] [1.34] [1.97]
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Chapter01 Introduction to CP2000
Frame D

Corresponding models:
Frame D1:

VFD370CP23A-00, VFD450CP23A-00, VFD450CP43A-00,
VFD550CP43A-00, VFD750CP43A-00, VFD900CP43A-00,

Frame D2:
VFD370CP23A-21, VFD450CP23A-21, VFD450CP43A-21,
VFD550CP43A-21, VFD750CP43A-21, VFD900CP43A-21

FRAME_D1

SEE DETAILA D1
w1 V D2

Il

ok

oong,

etos
H2
H1
H3

{

I

=i
I~ o
S2

SEE DETAILB
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DETAILA DETAILB
(MOUNTING HOLE) (MOUNTING HOLE)
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D
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DETAILA DETAILB

(MOUNTING HOLE) (MOUNTING HOLE)

Unit : mm[inch]

Frame| W | H | D | W1 | HI | H2 | H3 | DI* | D2 | Sl | 2 | @ | @2 | @3
330.0 275.0 | 285.0 | 550.0 | 525.0 | 492.0 | 1072 | 16.0 | 11.0 | 18.0

bl [1299]|  |[10.83]|[11.22]|[21.65]|[20.67]|[19.37]| [4.22] | [0.63] | [0.43] | [0.71]| ) )
330.0 | 6883 | 275.0 | 285.0 | 550.0 | 525.0 | 492.0 [ 1072 | 16.0 | 11.0 | 180 | 762 | 34.0 | 22.0

P2 12991 27,101 110.831 | 111221 121,651 20671 19371 14221 | 10,631 | 10431 | [0.717 | (3001 | 1341 | [0.87)
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Frame E

Corresponding models:
Frame E1:
VFD550CP23A-00, VFD750CP23A-00,VFD900CP23A-00,VFD1100CP43A-00, VFD1320CP43A-00

Frame E2:
VFD550CP23A-21,VFD750CP23A-21,VFD900CP23A-21, VFD1100CP43A-21,VFD1320CP43A-21

FRAME_E1
W D
w1 |
fgee Detail A D1
/!
O & . O
Izl
® 11 ®
2 IR
(] =]w)
Ca ® .
& ﬁ
\See Detail B S3 pe
Se

Detail A (Mounting Hole) Detail B (Mounting Hole)
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FRAME_E2
W D
w1 /~See Detail A bl
4
I O
B
)
® 1l @
=== -k :
(o] =[]
I
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E========s====>5 |
! 8
\See Detail B De
Se

Detall A (Mounting Hole)

(A

Detail B (Mounting Hole>

Unit : mm [inch]

Frame| W H D | Wi | HI | H2 | H3 | DI* | D2 |SI,S2| S3 | @1 | @2 | @3
370.0 300.0 | 335.0 | 589 | 560.0 | 528.0 | 143.0 | 18.0 | 13.0 | 18.0 | - - -
Bl (14571 |[11.817] [13.19 [[23.19]][22.05]|[20.80] | [5.63] | [0.71] | [0.51] | [0.71]
370.0 | 715.8 | 300.0 | 335.0 | 589 | 560.0 | 528.0 | 143.0 | 18.0 | 13.0 | 18.0 | 22.0 | 34.0 | 92.0
= [14.57]|[28.18]|[11.81]| [13.19 [[23.19]|[22.05]|[20.80] | [5.63] | [0.71] | [0.51] | [0.71] | [0.87] | [1.34] | [3.62]
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Frame F

Correpsonding models:
Frame F1: VFD1600CP43A-00,VFD1850CP43A-00,

Frame F2: VFD1600CP43A-21,VFD1850CP43A-21

FRAME_F1

w1 D1
fSee Detail A
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N \'31
See Detail B S3 Tr D2
oL liad s S2
glaalalalalalalals Detail A (Mounting Hole)
"ER=NE" SRR~ AR

S1

(]

Detail B (Mounting Hole)
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FRAME_F2
W D
w1 _ D1
ﬁSee Detail A
G o o o <)’ E’ E
@ ® | ]
® I ® T T ©
T oo
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(] m[en}
: _
, I
See Detail B S3 Tr D2
(2] (2] =l

Detail A (Mounting Hole)

; s1
R \I

Detail B (Mounting Hole)

Unit : mm [inch]

Frame| W H D Wi HI H2 H3 DI* D2 S1 S2 S3
£ | 4200 ] 300.0 | 380.0 | 800.0 | 770.0 | 717.0 | 1240 | 180 | 13.0 | 250 | 18.0
[16.54] [11.81] | [14.96] | [31.50] | [30.32] | [28.23] | [4.88] | [0.71] | [0.51] | [0.98] | [0.71]

5y | 4200 | 9400 | 3000 | 380.0 | 800.0 | 7700 [ 717.0 | 1240 | 180 | 13.0 | 250 [ 180
[16.54] | [37.00] | [11.81] | [14.96] | [31.50] | [30.32] | [28.23] | [4.88] | [0.71] | [0.51] | [0.98] | [0.71]

Frame D1 o2 o3

F1 - - -

| 920 | 350 | 220
[3.62] | [1.38] | [0.87]

D1* : Flange mounting
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Frame G

Corresponding models:
Frame G1: VFD2200CP43A-00,VFD2800CP43A-00

Frame G2: VFD2200CP43A-21,VFD2800CP43A-21

FRAME_G1

‘ —See Detall A
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See Detail B
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Detail A (Mounting Hole)
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FRAME_G2
\:’v"l —See Detail A °
| |
Nl e ° o 179 [O
@ @
® @® e o
ﬁi\ H - L . c - H /,E %
See Detail B -
8 8
8 8 ]
SU SU
© ] Se
T T
Detail A (Mounting Holed Detail B (Mounting Hole)
Unit : mm [inch]
Frame W H D Wil H1 H2 H3 S1 S2 S3 o1 o2 3
500.0 397.0 | 440.0 | 1000.0 | 963.0 | 913.6 13.0 26.5 27.0
Gl lnoeo1| = |[15.631|217.32] [39.377 | [37.917 | (35.971 | [0.517 | [1.04] | [1.06] | ~ - -
500.0 | 1240.2 | 397.0 | 440.0 | 1000.0 | 963.0 | 913.6 13.0 26.5 27.0 22.0 34.0 117.5
G2 | 119.697 | [48.831 | [15.63] |[217.32]| [39.37] | [37.91] | (35.971 | [0.51] | [1.04] | [1.06] | [0.87] | [1.34] | [4.63]
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Frame H1: VFD3150CP43A-00,VFD3550CP43A-00, VFD4000CP43A-00

Frame H2: VFD3150CP43C-00, VFD3550CP43C-00, VFD4000CP43C-00,
Frame H3: VFD3150CP43C-21, VFD3550CP43C-21, VFD4000CP43C-21

Frame H
Corresponding models:
FRAME_H1

See Detail B(Mounting Hole)

SL

See Detail A(Mounting Hole)

See Detail B
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See Detail B(Mounting Hole)
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See Detail A(Mounting Hole)
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Side Fixing Baffle Plate
)/?See Detail B S1 @

See Detail A(Mounting Hole) See Detail B(Mounting Hole)

Unit : mm [inch]

Frame| W H D Wi W2 W3 W4 W5 Wé HI H2 H3 H4

1 | 700.0 | 1435.0 | 398.0 | 630.0 |290.0 | ] ] | 1403.0 |1346.6| ]
[27.56]| [56.5] |[15.67]| [24.8] |[11.42] [55.24] |[53.02]

o 700.0 | 1745.0| 404.0 | 630.0 | 500.0 | 630.0 | 760.0 | 800.0 i 1729.0|1701.6 i i
[27.56]|[68.707|[15.90]| [24.8] |[19.69]{[24.80]|[29.92]| [31.5] [68.07]][66.99]

03 700.0 [1745.0| 404.0 | 630.0 | 500.0 | 630.0 | 760.0 | 800.0 i 1729.0(1701.6 i i
[27.56]|[68.707|[15.91]|[24.80]|[19.69]|[24.807|[29.92]| [31.5] [68.07]|[66.99]

Frame| HS5 D1 D2 D3 D4 D5 D6 S1 S2 S3 d1 D2 @3

. 450 | ] ] ] 130 265 [ 250 | ] ]
[1.77] [0.51] | [1.04] | [0.98]

. 51.0 | 380 | 65.0 [204.0 | 68.0 [ 137.0 ] 13.0 | 265 | 250 | ] ]
[2.00] | [1.50] | [2.56] | [8.03] | [2.68] | [5.40] | [0.51] | [1.04] | [0.98]

0 51.0 | 38.0 | 65.0 | 204.0 | 68.0 | 137.0 | 13.0 | 26,5 | 25.0 | 22.0 | 34.0 | 117.5

[2.00] | [1.50] | [2.56] | [8.03] | [2.68] | [5.40] | [0.517 | [1.04] | [0.98] | [0.87] | [1.34] | [4.63]
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Digital Keypad
KPC-CCO1

720[283] _ 15.0[0.99]

A
!

T
Iy

116.0 [4.57]

(
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Chapter 02 Installation

02 Installation

The appearances shown in the following figures are for reference only.

Airflow direction: € (Blue arrow) inflow < (Red arrow) outflow

(Slirr‘grlr?edEVHeS installation Side-by-side installation(Frame A-C)

AN V! /
%

C

B B
B ]| Inverter || Inverter |

B Inverter
-4+ Inverter |

W

<m 2N
<r e

<>\
ﬂ&\\\\\\\\\\\\\\\\\\\\\<—>

MR

A A A - . A
Multiple drives: side-by-side installation ( Frame A,B,C, G, H)
N N b

2B

B B
| Inverter [4——p{ Inverter 4—»% Inverter

AN B

SO

AR AR A /‘}A

Multiple drives: side-by-side installation (Frame D, E, F) Install a barrier between the drives is required.

77777/ ;/;/;;7/;/; Y/

N ol I

A\

< < =< <
B B’ B B D
4| [nverter [« 4—» Inverter |- | Inverter

A-ee\

A\

A S

A
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Chapter 02 Installation

Multiple drives side-by-side installation in rows (Frame A,B,C )

Ta: Frame A~G Ta*: Frame H

For installation in rows, it is recommended installing a barrier between the drives. Adjust the size/depth of
the barrier till the temperature measured at the fan’s inflow side is lower than the operation temperature.
Operation temperature is the defined as the temperature measured 50mm away from the fan’s inflow
side. (As shown in the figure below)

- tA oo / Ta*\ tA /
7 gy~
% B C B % % D
Zﬂ Inverter [« Inverter 4—»% éﬂl—b Inverter
7 7
% / /
/ —50 mm e m% % /
B A
\. tA /% A /
x s % Ta*‘\t /
7 | g~
Zd—b Inverter || Inverter 4—»% éd&- Inverter
7 7 7
Z —50 mm —50 m% % /
% } Ta <*+— Ta - }A %
Minimum mounting clearance
Frame A (mm) B (mm) C (mm) D (mm)
A~C 60 30 10 0
D~F 100 50 - 0
G 200 100 - 0
H 350 0 0 200 (100, Ta=407C)

Frame A VFDO07CP23A-21; VFDO07CP43A/4EA-21; VFD015CP23A-21; VFD015CP43A/4EA-21;
VFD022CP23A-21;VFD022CP43A/4EA-21; VFD037CP23A-21; VFD037CP43A/4EA-21;
VFDO0O40C43A/4EA-21; VFD055CP23A-21; VFD055CP43A/4EA-21; VFDO75CP43A/4EA-21

Frame B VFDO75CP23A-21; VFD110CP23A-21; VFD110CP43A/4EA -21; VFD150CP23A-21;
VFD150CP43A/4EA -21; VFD185CP43A/4EA -21

Frame C VFD185CP23A-21; VFD220CP23A-21; VFD220CP43A/4EA -21; VFD300CP23A-21,;
VFD300CP43A/4EA -21; VFD370CP43A/4EA -21

Frame D VFD370CP23A-00/23A-21; VFD450CP23A-00/23A-21; VFD450CP43A-00/43A-21;
VFD550CP43A-00/43A-21; VFD750CP43A-00/43A-21; VFD900CP43A-00/43A-21

Frame E VFD550CP23A-00/23A-21; VFD750CP23A-00/23A-21; VFD900CP23A-00/23A-21;
VFD1100CP43A-00/43A-21; VFD1320CP43A-00/43A-21,;

Frame F VFD1600CP43A-00/43A-21; VFD1850CP43A-00/43A-21

Frame G VFD2200CP43A-00/43A-21; VFD2800CP43A-00/43A-21

Frame H VFD3150CP43A-00/43C-00/43C-21; VFD3550CP43A-00/43C-00/43C-21,
VFD4000CP43A-00/43C-00/43C-21

I=MNoTE

1. Itis the minimum distance required for frame A~D. If drives are installed closer than the minimum mounting clearance, the

fan may not function properly.
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Chapter 02 Installation

N oTE

selection.

design and selection.

by the number the drives.

% The mounting clearances shown in the left figure are NOT for installing the
drive in a confined space (such as cabinet or electric box). When installing
in a confined space, besides the same minimum mounting clearances, it
needs to have the ventilation equipment or air conditioner to keep the
surrounding temperature lower than the operation temperature.

s The following table shows heat dissipation and the required air
volume when installing a single drive in a confined space. When
installing multiple drives, the required air volume shall be multiplied

s« Refer to the chart (Air flow rate for cooling) for ventilation equipment

s« Refer to the chart (Power dissipation) for air conditioner design and

Model No.

VFDO07CP23A-21
VFDO015CP23A-21
VFDO022CP23A-21
VFDO0O37CP23A-21
VFDO55CP23A-21
VFDO75CP23A-21
VFD110CP23A-21
VFD150CP23A-21
VFD185CP23A-21
VFD220CP23A-21
VFD300CP23A-21
VFD370CP23A-00/23A-21
VFD450CP23A-00/23A-21
VFD550CP23A-00/23A-21
VFD750CP23A-00/23A-21
VFD900CP23A-00/23A-21
VFDO007CP43A/4EA-21
VFDO15CP43A/4EA-21
VFDO022CP43A/4EA-21
VFDO037CP43A/4EA-21
VFDO40CP43A/4EA-21

Air flow rate for cooling
Flow Rate (cfm)

External| Internal | Total External|Internal | Total

14 - 14
14 - 14
10 - 10

40 14 54
66 14 80
58 14 73

166 @ 12 178
166 @ 12 178
146 | 12 158
179 30 | 209
179 | 30 209
228 73 301
228 73 301
246 73 | 319
14 - |14
10 - |10

2-3

Flow Rate (m*/hr)

24 - 24
24 - 24
17 - 17
68 24 | 92
112 24 136
99 24 | 124
282 | 20 | 302
282 | 20 302
248 | 20 | 268
304 51 355
304 = 51 | 355
387 | 124 511
387 | 124 511
418 | 124 | 542
24 - 24
17 -7

Power Dissipation

Power Dissipation (watt)
Loss

Eziﬁ;;?I Internal | Total
sink)
40 31 71
61 39 100
81 45 126
127 57 184
158 93 251
291 101 | 392
403 162 = 565
570 157 | 727
622 218 | 840
777 197 | 974
878 222 | 1100
1271 311 | 1582
1550 335 | 1885
1762 489 | 2251
2020 574 | 2594
2442 584 | 3026
35 32 67
44 31 75
58 43 101
92 60 152
124 81 205




Chapter 02 Installation

Air flow rate for cooling Power Dissipation
VFDO55CP43A/4EA-21 10 - 10 17 - 17 135 99 234
VFDO75CP43A/4EA-21 10 - 10 17 - 17 165 98 263
VFD110CP43A/4EA-21 40 14 54 68 24 92 275 164 | 439
VFD150CP43A/4EA-21 66 14 80 112 24 | 136 370 194 | 564
VFD185CP43A/4EA-21 58 14 73 99 24 | 124 459 192 | 651
VFD220CP43A/4EA-21 99 21 120 168 36 | 204 455 358 | 813
VFD300CP43A/4EA-21 99 21 120 168 36 | 204 609 363 | 972
VFD370CP43A/4EA-21 126 21 147 214 36 | 250 845 405 | 1250
VFD450CP43A-00/43A-21 179 30 | 209 304 51 | 355 | 1056 459 | 1515
VFD550CP43A-00/43A-21 179 30 | 209 304 51 | 355 | 1163 669 | 1832
VFD750CP43A-00/43A-21 179 30 | 209 304 51 | 355 | 1639 657 | 2296
VFD900CP43A-00/43A-21 186 30 | 216 316 51 | 367 | 1787 955 | 2742
VFD1100CP43A-00/43A-21 257 73 330 437 124 | 561 | 92112 1084 | 3196
VFD1320CP43A-00/43A-21 223 73 1296 379 124 | 503 | 2417 1157 3574
VFD1600CP43A-00/43A-21 224 112 | 336 | 381 190 | 571 | 3269 1235 | 4504
VFD1850CP43A-00/43A-21 289 112 1401 491 190 | 681 | 3632 1351 4983
VFD2200CP43A-00/43A-21 454 771 6358
VFD2800CP43A-00/43A-21 454 771 7325
VFD3150CP43A-00/43C-00/43C-21 769 1307 8513
VFD3550CP43A-00/43C-00/43C-21 769 1307 9440
VFD4000CP43A-00/43C-00/43C-21 769 1307 10642
% The required airflow shown in chart is for installing single drive in a confined |3« The heat dissipation
space. shown in the chart
%  When installing the multiple drives, the required air volume should be the is for installing
required air volume for single drive X the number of the drives. single drive in a
confined space.

%  When installing the
multiple drives,
volume of heat
dissipation should
be the heat
dissipated for single
drive X the number
of the drives.

% Heat dissipation for
each model is
calculated by rated
voltage, current and
default carrier.
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Chapter 03 Unpacking

03 Unpacking

The AC motor drive should be kept in the shipping carton or crate before installation. In order to retain
the warranty coverage, the AC motor drive should be stored properly when it is not to be used for an

extended period of time.

The AC motor drive is packed in the crate. Follows
Frame D

the following step for unpack:

Crate 01 (VFDXXXCPXXA-00)

Loosen the 12 cover screws to open the crate.

Crate 02 (VFDXXXCPXXA-21)
Loosen all of the screws on the 4 iron plates at the four
bottom corners of the crate. 4 screws on each of the iron
plate (total 16 screws)

Remove the EPEs and manual.

Remove the crate cover, EPEs, rubber and manual.

Loosen the 8 screws that fastened on the pallet, remove
the wooden plate.

3-1




Chapter 03 Unpacking

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Iy
\\\%‘?&

TR gy )
i
Ly

Y Ty

Loosen the 10 screws on the pallet, remove the wooden
plate.

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Frame E

Crate 01 (VFDXXXXCPXXA-00)
Loosen the 4 screws on the iron plates. There are 4 iron
plates and in total of 16 screws.

Crate 02 (VFDXXXXCPXXA-21)
Loosen the 4 screws on the iron plates. There are 4 iron
plates and in total of 16 screws.

3-2



Chapter 03 Unpacking

Remove the crate cover, EPEs and manual.

Remove the crate cover, EPEs, rubbers and manual.

t

Loosen the 8 screws on the pallet as shown in the
following figure.

Loosen the 10 screws on the pallet and remove the
wooden plate.

Lift the drive by hooking the lifting hole. It is now ready
for installation.

Lift the drive by hooking the lifting hole. It is now ready
for installation.
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Frame F

Chapter 03 Unpacking

Crate 01 (VFDXXXXCPXXA-00)
Remove the 6 clips on the side of the crate with a
flat-head screwdriver. (As shown in figure below.)

Crate 02 (VFDXXXXCPXXA-21)
Remove the 6 clips on the side of the crate with a
flat-head screwdriver. (As shown in figure below.)

Loosen the 5 screws on the pallet
as shown in the following figure.

Loosen the 9 screws on the pallet and remove the
wooden plate.
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Chapter 03 Unpacking

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Lift the drive by hooking the lifting hole. It is now ready
for installation.

Frame G

Crate 01 (VFDXXXXCPXXA-00)

Remove the 6 clips on the side of the crate with &
flathead screwdriver. (As shown in figure below.)

Crate 02 (VFDXXXXCPXXA-21)
Remove the 6 clips on the side of the crate with g
flathead screwdriver. (As shown in figure below.)

Remove the crate cover, EPEs, rubber and manual
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Chapter 03 Unpacking

Loosen the 5 screws as shown in following figure: Loosen the 9 screws and remove the wooden plate.

wood platel
wood plate2 1
wood plate3

Lift the drive by hooking the lifting hole. It is now ready|Lift the drive by hooking the lifting hole. It is now ready
for installation. for installation.
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Chapter 03 Unpacking

Crate 01 (VFDXXXXCPXXA-00)
Remove the 8 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)

Crate 02 (VFDXXXXCPXXC-00)
Remove the 8 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)

Loosen the 6 screws on the top then remove 6 metal
washers and 6 plastic washers as shown in figure below.

Loosen the 6 screws on the top then remove 6 metal
washers and 6 plastic washers as shown in figure below.
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Chapter 03 Unpacking

Lift the drive by hooking the lifting hole. It is now Loosen 6 of the M6 screws on the side and remove the 2

ready for installation. plates, as shown in below. The removed screws and
plates can be used to secure the AC motor drive from the
external.

Secure the drive from the external. (Skip to the next
step if it is not necessary in your case.)

Loosen 8 of M8 screws on the both sides and place the
2 plates that were removed from the last step. Fix the
plates to AC motor drive by fasten 8 of the M8 screws.
(As shown in below)

Torque: 150~180kg-cm (130.20~156.241b-in.)

Lift the drive by hooking the lifting hole. It is now
ready for installation.
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Frame H

Chapter 03 Unpacking

Crate 03 (VFDXXXXCPXXC-21)
Use flathead screwdriver to remove the clips on the side of the crate, 8 clips in total.
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Chapter 03 Unpacking

Loosen 6 of the M6 screws on the side and removes the 2 plates, as shown in following figure. The removed
screws and plates can be used to secure AC motor drive from the external.

Secure the drive from the internal.

Loosen 18 of the M6 screws and remove the top cover
as shown in figure 2. Mount the cover (figure 1) back
to the drive by fasten the M6 screws to the two sides
of the drive, as shown in figure 2.

Torque: 35~45kg-cm (30.38~39.061b-in.)

)

Figure 1
Top cover (Use M12 screws)

Secure the drive from the external.

Loosen 8 of the M8 screws on the both sides and place
the 2 plates that were removed from the last step. Fix
the plates to rive by fasten 8 of the M8 screws. (As
shown in figure below).

Torque: 150~180kg-cm (130.20~156.241b-in.)

Figure 2
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Chapter 03 Unpacking

Fasten 6 of the M6 screws that were removed from last step back to the AC motor drive. As shown in figure
below:

Frame H: Secure the drive
(VFDXXXXCPXXA-00) Screw: M12*6; Torque: 340-420kg-cm [295.1-364.61b-in.]

——— — = — ]

3-11



Chapter 03 Unpacking

VEDXXXXCPXXC-00

ol o

é@ _d @0
%D

(D

o[ o

O

o

3

4

Secure the drive from internal.

Screw: M12*8
Torque: 340-420kg-cm [295.1-364.61b-in.]

VEDXXXXCPXXC-21

3
&
3
L

Secure the drive from the external.
Screw: M12*8
Torque: 340-420kg-cm [295.1-364.61b-in.]
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Chapter 03 Unpacking

The Lifting Hook

), -

Nz 7 e i i) \

Ve

The arrows indicate the lifting holes, as in figure below: (Frame D~H).

Figure 2

=

o

Figure 5

Figure 4
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Chapter 03 Unpacking

Ensure the angle between the lifting holes and the

Ensure the lifting hook properly goes through the lifting
hole, as shown in the following diagram.

(Applicable for Frame D~G)

lifting device is within the specification, as shown in

the following diagram.

i

n@ Q8 Q
0 l®\u ()

'BUE0

>12 A

(Applicable to Frame H)

(Applicable to Frame H)
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Weight
VFDXXXCPXXA-00 D 37.6kg(82.9 Ibs.) VFDXXXCPXXA-21 D 40kg(88.2 Ibs.)
; I
= = NG = = [en0onga
G A (08000 fodonon JURfg o g = [00qon - aoooaon fnnoong
O0BRB0  DDERIOO0 JUANAEE [OHRRD  OORRNOD NA0G0ARAT
i LEGELS LG
L] E @
g [ @ [al
VFDXXXXCPXXA-00 E 63.6 kg(140.21bs.) VEDXXXXCPXXA-21 E es kg(145.5Ibs.)
(etagaaa
ngeooqaan :
© ) © n
VFDXXXXCPXXA-00 F 85kg(187.2 Ibs.) VEDXXXXCPXXA-21 F 88kg(193.8 Ibs.)
L a I8 I
[AATTINARDD [DHADON AN
(] il i (] il
LWl L)
i L L™ {u
= | & )

VFDXXXXCPXXA-OOG 130kg(286.51bs.) VEDXXXXCPXXA-21 G 138kg(303.9 1bs)

T

JUTAnTOm [T
LU AT i LT
L (RRR REBDUENERN
LTI [T
JUE T [T
LT e
LR LT

g : e g

H1: VFD3150CP43A-00; VFD3550CP43A-00; VFD4000CP43A-00;  235kg (518.1Ibs)

= e ] 5

[]

gl
Emmmmm

3-15



H2: VFD3150CP43C-00; VFD3550CP43C-00; VFD4000CP43C-00;

m

257kg (566.61bs)

o I

B
B
B

W@

o)

263kg (579.81bs)

iy Ca—

i®p ) ® B

| (]

lg|

Il ]
\

Il ‘s ®

I i
o

[ [

"
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04 Wiring

DC choke (optional)
Wiring Diagram for Frame A~C CETEE

Jumper PV

3-phase power is provided

Fuse/No Fuse Breaker

RILIHNES o |
S(L2y——F © |
T(L3y——F © |

Chapter 04 Wiring

Braking resistor (optional)

Factory setting:
NPN (SINK) Mode

Please refer to Figure 02 NPN & PNP
wiring diagram on page 4-4

+24V
Fwd/ Stop (@) FWD ---------
Rev/Stop ® REV
Multi-step 1 : ® M
Multi-step 2 o M2
Multi-step 3 o) M3
Factory Multi-step 4 @ M4 ----------
setting NA QM5 -~
N.A
A @ MI6 ----------
‘ @MI7 -
N.A

Multi- function
output terminals

@) 250Vac/6A

30Vdc/6A

Multi- function output
terminals
250Vac/5A

30Vdc/5A

Multi- function output

Digital signal common terminal ‘ terminals
while using internal power 9 @ 250Vac/5A
- _torunSinkMode | _ _ _ ___ __ @ocm . RC3
; o o @S . @ 30Vdc/5A
Power removal safety function for
! emergency stop. |
1 1
Digital signal common terminal
| 1
S ._S_C_M _____ |
+10V/20mA ®+10V
5Ka ?ﬂ1 0~10V/0~20mA ® AVI1 Analog mul'ti-function
. output termina
0-20mA/0~10V : : ® ACI 0~10V/0~20 mA
~ Analog signal
Ox+10V T U AVI2 common terminal
Analog| Signal common terminal — Analog multi-function
Vo . ACM output terminal
0~10VDC or 0/4~20mA
Main circuit . o @ Communication extension card
(power) terminals _ _ _ _ _ _ _ _ _ _ _ |- o oo Y—m}m/mm———— | T
' Modbus RS-485 = 1l g4 8«1 |  T7——————S[ " "~ """ TTTTTT~7™-
Con(rol ' Pin1~2,7, 8:Reserved SG+ 1/0 & RELAY extension card
terminals I pin3,6GND T Tl 9yt m == === -
1 .
Pin 4:SG- SG -
1CJ Shiclded lead$ Pin5:5G+
& cables




Wiring Diagram for Frame D

3-phase power is provided

Motor

||||}_

e T
A\ Y4 A\ V4
Fuse/No Fuse Breaker +1/DC+ -/DC-
RILHNFES > | R(L1) U(T1)
S(L2y—=< © | S(L2) V(T2)
T(L3y—< ©° ! T(L3) W(T3)
RIS S)
@ +24V

Factory setting
NPN (SINK) Mode

Please refer to Figure 02 NPN & PNP
wiring diagram on page 4-4

Fwd/Stop
Rev/Stop
Multi-step 1

Multi-step 2

Multi-step 3

]S:thtizrgy ﬁitl_sww @ [/ Er———
@ MI5 ----------
NA @ M6 -
NA QM7 -
N.A

Digital signal common terminal ¢
while using internal power
to run Sink Mode

Power removal safety function for
emergency stop.

Digital signal common terminal

+10V/20mA

0~10V/0~20mA |
0~20mA/0~10V : |

0~+10V

Analdg signal common terminal

0 Main circuit

(power) terminals
Control circuit
terminals

Shielded leads
& cables

e

iIModbus RS-485
IPin1~2,7, 8: Reserved SG+
1Pin 3, 6:GND
| Pin 4:SG-
| Pin 5:SG+

Multi- function

RC3

output terminals
250Vac/6A

30Vdc/6A

250Vac/5A

30Vdce/SA

Multi- function output
terminals
250Vac/5A

Multi- function output
terminals
30Vdc/5A

Analog multi-function
output terminal
0~10V /0~20mA

“— Analog multi-function
output terminal

|
1
1
1
Analog signal common terminall
1
1
1
0~10V or 0/4-20mA 1
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Wiring diagram for frame E and above

3-phase power is provided

O O
U U
+1/DC+ -/DC-

U(T1) ® Motor

®
S & » n 0 s
u s GRS

Fuse/No Fuse Breaker S l
R(L1)NFBs™% | R(L1) v =
S(L2) S o | S(L2)

T(L3) IR | T(L3)
@

Factory setting:
NPN (SINK) Mode

Please refer to Figure 02 NPN & PNP
wiring diagram on page 4-4

Fwd/Stop Multi-function
Rev/Sto “-_ @ FWD --------- output terminals
-~ tp 1 - @REV -~ 250Vac/6A
ulti-ste :
L ~@MI1 -
Multi-step 2 : o M2 30Vdc/6A
Multi-step 3 o) M3
Factory Multi-step 4
Settin H@MI4 ----oooo e 250Vac/5A
£ [nvA :
N/A @ MI5 ----------
A ~@MI6 -
N/A H@MI7 - 30Vde/5A
AU LU R Multi-function output
terminals

Digital signal common terminal'§
while using internal power

A @ 250Vac/b5A

————— = torunSinkMode _ _ _ _ _ _ _ _ @obcm _ _ __ . RC 3. Multi-function output
¢ @ S1 ) terminals
Power removal safety function for
emergency stop. 30VdC/ 5A

Digital Signal Common Terminal

output terminal

1 +10V/20mA ®+10V |
| B |
! 5Ko 32< 0~10V/0~20mA ® AVI1 ! [ _‘_‘_OA_lilta;ll(l):gt_en;EIIit_li‘l;_fuBc?i()_n_ ‘:
l ~20mA/0~10V ! [ 5 l
; 0~20mA/0~10 - ® ACI | : 0~10V/0~20mA |
| ~ Anal ignal

0~+10V | ogsigna 1
1 1 1 — ® AVI2 | common terminal 1
| Dicit . ; L :
| '81Ee. S1eTa common erm;lnla @ ACM : “¢" Analog multi-function :
I : I I
| | 1
1 1
1

Main circuit @ —.m —m—m m m = —m m —— = |- - - = - = =

(power) terminals! Modbus RS-485

I
I Pin1~2,7,8:R d :

@ ContFollcircuit | Pig 3,6:GND eserve SG+ | Lo === - s e e e e e e e - - - -
terminals I Pin4:SG- SG - ((((((( |
:@:Shielded leads ! Pin5:SG+ '
I 4

& Cables
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Figure 1

Input power terminals for frame G and H

Provides 3-phase power

It provides 12-pulse power

|
Fuse or NFB (non-fuse breaker) : R/L11
|
R—6 o RILIL | R S/L12
RL2 T/L13
O, |
AGNE i o
_OA
T 23 T S/L22
T/L23
Figure 2
SINK (NPN) /SOURCE (PNP) Mode
@ Sink Mode @ Source Mode
withinternal power (+24VDC) withinternal power (+24VDC)
MI1J_ v]@«l{: v]i%{i
{ M I2L A 4 ]i% t{: i A4 ii% t{: i
in, L, R o

(3) Sink Mode
with external power

MI1 |

<
N

{

/

§~
>

- —- o — -

v

COM{

DCM'

external power +24V i

T
+2 4v+_{ M —
[

‘e

Zas | Eat|Tall}

internal circuit

‘i‘nternalcircuit

(4) Source Mode
with external power

‘ B
B |

MIT !!Mq |

’ -

— |

MI2, M%{ |

* -

l ‘ Co

- MI8 | !ui%< |
il -

| |

+24V6— — |

COM, |

| .

|

DCM, i
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Chapter 04 Wiring

Figure 3
Frame E~H, remove terminal r and terminal s before using DC-Link. (As circled in dotted line, uninstall the
gray section and properly store cable r and cable s. Cable r and cable s are not available in optional

accessories, do not dispose them.)

s
|
B
ﬁ«‘)

Y =
: e )
LN / \'-_-

- [ C@%E
i |
B———— o
[ATATSTETOYA|
D 0 T )
,ﬁ ‘DDD OGO OO0 GO0 1

H = MU‘?@R

VT2 ] @/‘Tfa H

GGG

2]

\ ®

[
[ R R/LIZ %f[L% H Mzz [ & [ 7iag

® ()zm\@:%:@zm@:
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Chapter 05 Main Circuit Terminal

05 Main Circuit Terminal

Figure 01: Main Circuit Terminal of Frame A~ C
DC choke (optional)
Wiring Diagram for Frame A~C :”“:‘. Breaking resistor(optional)

Jumper [ H

3-pahse power is provided

Fuse/No Fuse Breaker

RILINES
S(L2y—=< ©
T(L3)y——< ©°

Figure 02: Main Circuit Terminal of Frame D

Wiring Diagram for Frame D

3-phase power is provided

e
A4

Fuse/No Fuse Breaker +1/DC+
R(LHYMESs | R(L1)
S(L2y——=< © i S(L2)
T(L3y——=< ©° | T(L3)

®

Figure 03: Main Circuit Terminal of Frame E and above
VWiring diagram for frame E and above

3-phase power is provided

N 0N
\ 54 A >4

+1/DC+ -/DC-

Motor

R ) U g
s ° It @ 1 V(T2) .-®

w(T3)Q

Fuse/No Fuse Breaker S)
R(L1)NMB s | R(L1) L
S(L2) S o | S(L2)

T(L3) § | T(L3)
R4S,
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Chapter 05 Main Circuit Terminal

Terminals

Descriptions

R/L1, S/L2, T/L3

AC line input terminals 3-phase

U/T1, VIT2, W/T3

AC drive output terminals for connecting 3-phase induction motor

+1, +2

Applicable to frame A~C
Connections for DC reactor to improve the power factor. It needs to remove the
jumper for installation.

+1/DC+, -/DC-

Connections for brake unit (VFDB series)

(for 230V models: =22kW, built-in brake unit)

(for 460V models: =30kW, built-in brake unit)

Common DC Bus

When connecting DC+ and DC-, please follow the required wired gauge in CP2000
user manual. But when connecting DC+ and DC- to brake modules, please follow
VFDB Instrutcion Sheet.

Download VFDB Instruction Sheet Brake Modules, English version

B1, B2

Connections for brake resistor (optional)

Earth connection, please comply with local regulations.

CAUTION

Main power terminals

M Do not connect 3-phase model to one-phase power. It is unnecessary to
consider phase-sequence for these terminals R/L1, S/L2 and T/L3.

M Itis recommended to add a magnetic contactor (MC) in the power input
wiring to cut off power quickly and reduce malfunction when activating
the protection function of the AC motor drive. Both ends of the MC
should have an R-C surge absorber.

M Please make sure to fasten the screw of the main circuit terminals to
prevent sparks which is made by the loose screws due to vibration.

M Please use voltage and current within the specification.

M When using a general GFCI (Ground Fault Circuit Interrupter), select a
current sensor with sensitivity of 200mA or above and not less than
0.1-second operation time to avoid nuisance tripping.

M Please use the shield wire or tube for the power wiring and ground the
two ends of the shield wire or tube.

M Do NOT run/stop AC motor drives by turning the power ON/OFF.
Run/stop AC motor drives by RUN/STOP command via control terminals
or keypad. If you still need to run/stop AC motor drives by turning power
ON/OFF, it is recommended to do so only ONCE per hour.

Output terminals for main circuit

M When it needs to install the filter at the output side of terminals U/T1,
VIT2, W/T3 on the AC motor drive. Please use inductance filter. Do not
use phase-compensation capacitors or L-C (Inductance-Capacitance) or
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Chapter 05 Main Circuit Terminal

R-C (Resistance-Capacitance), unless approved by Delta.

DO NOT connect phase-compensation capacitors or surge absorbers at
the output terminals of AC motor drives.

Use well-insulated motor, suitable for inverter operation.

Terminals for connecting DC reactor, external brake resistor, external
brake resistor and DC circuit

4]

This is the terminals used to connect the DC reactor to improve the
power factor. For the factory setting, it connects the short-circuit object.
Please remove this short-circuit object before connecting to the DC
reactor.

YT

[

Ly DC reactor (optional)

+1 +2
Connect a brake resistor or brake unit in applications with frequent
deceleration ramps, short deceleration time, too low brake torque or
requiring increased brake torque.

Brake resistor

Brake resistor (optional)
(optional) 1 [BRF _
...................... . porkeee o Brake unit
R VFDB (optional)
Bl B2 + -

The external brake resistor should connect to the terminals (B1, B2) of
AC motor drives.

For those models without built-in brake resistor, please connect external
brake unit and brake resistor (both of them are optional) to increase
brake torque.

When the terminals +1, +2 and - are not used, please leave the terminals
open.

DO NOT connect [+1, -], [+2, -], [+1/DC+, -/DC-] or brake resistor directly
to prevent drive damage.
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Specifications of the Main Circuit Terminals

Frame A

@
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[G000006000000000
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Frame B

i

A

D0000000|

AS R

=] ﬁooooooo&ﬁ)ooooo(ﬂ{ H ’i
U i

Main Circuit Terminals: :
R/L1, S/L2, T/L3, UIT1, VIT2, W/T3, ©, B1, B2, +1, +2,-

Model

VFDO0O7CP23A-21
VFDO15CP23A-21
VFD022CP23A-21
VFD0O37CP23A-21
VFDO55CP23A-21
VFDO07CP43A-21
VFD0O15CP43A-21
VFD022CP43A-21
VFDO37CP43A-21
VFDO0O40CP43A-21
VFDO55CP43A-21
VFDO75CP43A-21
VFDO07CP4EA-21
VFDO15CP4EA-21
VFD022CP4EA-21
VFD037CP4EA-21
VFDO040CP4EA-21
VFDO55CP4EA-21
VFDO75CP4EA-21

UL installations must use 600V, 75°C or 90°C wire.

only.

Max. Wire
Gauge

8 AWG
(8.4mm?)

Main Circuit Terminals:
R/L1, S/L2, T/L3, UIT1, VIT2, W/T3, ©, B1, B2, +1, +2,-

Model

VFDO75CP23A-21

VFD110CP23A-21

VFD150CP23A-21
VFD110CP43A-21
VFD150CP43A-21
VFD185CP43A-21
VFD110CP4EA-21
VFD150CP4EA-21
VFD185CP4EA-21

Max. Wire
Gauge

4 AWG
(21.2mm?)

Chapter 05 Main Circuit Terminal

Min. Wire Gauge

14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
10 AWG (5.3mm?)
10 AWG (5.3mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
12 AWG (3.3mm?)
12 AWG (3.3mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
12 AWG (3.3mm?)
10 AWG (5.3mm?)
10 AWG (5.3mm?)

Min. Wire Gauge

8 AWG (8.4mm?)
6 AWG (13.3mm?)
4 AWG (21.2mm?)

8 AWG (8.4mm?)

8 AWG (8.4mm?)
6 AWG (13.3mm?)

8 AWG (8.4mm?)

8 AWG (8.4mm?)
6 AWG (13.3mm?)

UL installations must use 600V, 75°C or 90°C wire.

only.

I=MNoTE

Torque(x10%)

M4
20kg-cm
(7.4 Ib-in.)
(1.96Nm)

Use copper wire

Torque(x10%)

M5
35kg-cm
(30.4 Ib-in.)
(3.434Nm)

Use copper wire

Terminal D+ [+2 & +1]: Torque: 45 kg-cm [39.0lb-in.] (4.415Nm) (£10%)
VFD150CP23A-21 must use 600V, 90°C wire when surrounding temperature exceeds

457C.
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Frame C
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Main circuit terminals:
R/L1, S/L2, T/L3, UIT1, VIT2, W/T3, ©, B1, B2, +1, +2,-

Model

VFD185CP23A -21
VFD220CP23A-21
VFD300CP23A-21
VFD220CP43A-21
VFD300CP43A-21
VFD370CP43A-21
VFD220CP4EA-21
VFD300CP4EA-21
VFD370CP4EA-21

Max. Wire
Gauge

1/0 AWG
(53.5mm?)

Chapter 05 Main Circuit Terminal

Min. Wire Gauge

1 AWG (42.4mm?)

1/0 AWG (53.5mm?)
1/0 AWG (53.5mm?)

4 AWG (21.2mm?)
3 AWG (26.7mm?)
2 AWG (33.6mm?)
4 AWG (21.2mm?)
3 AWG (26.7mm?)
2 AWG (33.6mm?)

UL installations must use 600V, 75°C or 90°C wire.

only.

I=MNoTE

Torque(x10%)

M8
80kg-cm
(69.4 Ib-in.)
(7.85Nm)

Use copper wire

Terminal D+ [+2 & +1]: Torque: 90 kg-cm [78.2lb-in.] (8.83Nm) (£10%)
VFD300CP23A-21 must use 600V, 90°C wire when surrounding temperature exceeds

45°C
Main Circuit Termi

nals:

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, &, +1/DC+, -/DC-

Model

VFD370CP23A-00
VFD450CP23A-00
VFD450CP43A-00
VFD550CP43A-00
VFD750CP43A-00
VFD900CP43A-00
VFD370CP23A-21
VFD450CP23A-21
VFD450CP43A-21
VFD550CP43A-21
VFD750CP43A-21
VFD900CP43A-21

5-

Max. Wire
Gauge

300MCM
(152 mm?)

4/0 AWG
(107mm?)

5

Min. Wire Gauge |Torque(£10%)

4/0 AWG (107mm?)
300MCM(152mm?)
1/0 AWG (53.5mm?)
2/0 AWG (67.4mm?)
3/0AWG (85mm?)
300MCM(152mm?)
4/0AWG(107mm?)
4/0 AWG (107mm?)
1/0 AWG (53.5mm?)
2/0 AWG (67.4mm?)
3/0 AWG (85mm?)
4/0 AWG (107mm?)

M8
80kg-cm
(173 Ib-in.)
(19.62Nm)



wn

Chapter 05 Main Circuit Terminal

UL installations must use 600V, 75°C or 90°C wires. Use copper
wire only. VFD450CP23A-21 and VFD900CP43A-21 must use
90°C wire

Figure 1 shows the terminal specification.

Figure 2 shows the specifications of insulated heat shrink tubing

that comply with UL (600C, YDPU2).
Specification of grounding Wire@: It needs to be at least as the

same size as the Min. Wire Gauge listed above.

Figure 1 Figure 2

Ring lug
28 Max.
$8.2 Min.

Ring Iug\

17 Max.

13 Min.

—

: \+Ieat Shrink Tube
/\>\WIRE

a
A

48 Max.

——

$28 Max.
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Frame E

O

Figure0l
< 31MAX.
A
= Y
g Sr-82myy,
o
™
»26.5MAX.

Chapter 05 Main Circuit Terminal

Main Circuit Terminals:
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, ©, +1/DC+, -/IDC-

Model Max. Wire | Min. Wire Gauge Torque(x10%)
Gauge
2/0AWG*2
VFD550CP23A-00 (67.4mm?*2)
3/0AWG*2
VFD750CP23A-00 (85mm?*2)

VFD900CP23A-00

VFD1100CP43A-00

VFD1320CP43A-00

VFD550CP23A-21

VFD750CP23A-21

VFD900CP23A-21

VFD1100CP43A-21

VFD1320CP43A-21

300MCM*2|  4/0 AWG*2

(152mm*2)  (107mm?*2)
2/0AWG*2
(67.4mm?*2)
2/0AWG*2 M8
(67.4mm?*2) 200kg-cm
2/0AWG*2 (173 Ib-in.)
(67.4mm?*2) (19.62Nm)
3/0AWG*2
(85mm?**2)

4/0 AWG*2 4/0 AWG*2

(107mm*2)  (107mm?**2)
2/0AWG*2
(67.4mm?*2)
2/0AWG*2
(67.4mm?*2)

1. UL installations must use 600V, 75°C or 90°C wires. Use
copper wire only.
2. Figure 01 shows the specification for ring lug.
3. Specification of grounding wire'=": It needs to be at least as
the same size as the Min. Wire Gauge listed above. Torque:
M8 200kg-cm (173 Ib-in.) (19.62Nm) (x10%), as shown in
Figure 02.
4. Figure 03 shows the specifications of insulated heat shrink
tubing that comply with UL (600C, YDPUZ2).
Figure02 Figure03
é . Ring lug
= c
S =
~ = O
i ™
28.0MAX. | ~ e
Y [ :: :: [
2T s —
. I | |
g ! N, % ‘ ‘ \Heat Shrink Tube
3 ke
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Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, +1/DC+, -/DC-

Model Max. Wire Min. Wire Gauge | Torque(x10%)
Gauge
VFD1600CP43A-00 300MCM*2 4/0 AWG*2(107mm?+2) -
2%
VFD1850CP43A-00 (152MmM™2) 300MCM*2 (152mm?) | 500kg-cm
VFD1600CP43A-21 4/0 AWG*2 4/0AWG*2 (107mm?*2) (173 Ib-in.)
19.62Nm

VFD1850CP43A-21 (107Mm*2) 4/0AWG*2 (107mm>4) ( )
1. VFD1850CP43A-21 installations must use 90°C wire.
2. For other model, UL installations must use 600V, 75°C or 90°C wire.

Use copper wire only.

3. Specification of grounding Wire@: It needs to be at least as the
same size as the Min. Wire Gauge listed above.
Torque: M8 200kg-cm (173 Ib-in.) (19.62Nm) (£10%)

4  Figure 1 shows the specification for ring lug.

5  Figure 2 shows the specifications of insulated heat shrink tubing
that comply with UL (600C, YDPU?2).

Figure01 Figure02
ou Q /Ring lug
@ 31MAX.
4 LD £
g 8.2m,
Q 3
~ P\_Heat Shrink Tube
»26.5MAX.
A)RWIRE
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Chapter 05 Main Circuit Terminal

Frame G o ,
Main Circuit Terminals:
Ll e ° ° L0 RiL1L, RIL12, SIL2, S/L22, T/L3L, T/L32
Model Max. Wire Min. Wire Gauge | Torque(x10%)
Gauge
VFED2200CP43A-00 | 300MCM*4 2/0AWG*4
(152mm?*4) |  (67.4mm?*4)
VFD2800CP43A-00 3/0AWG*4 M8
(85mm?*4) 200kg-cm
300MCM*4 . (173 Ib-in.)
VFD2200CP43A-21 (152mm2*4) 2/0AWG24 (1962Nm)
(67.4mm=*4)
VFD2800CP43A-21 3/0AWG*4
(85mm?**4)
= - Main Circuit Terminals:
- ol U/T1, VIT2, W/T3, +1/DC+, -/DC-
Model Max. Wire Min. Wire Gauge | Torque(x10%)
Gauge
VFD2200CP43A-00 | 500MCM*2 400M CM*2
(253mm?*2) (203mm?*2)
VFD2800CP43A-00 500MCM*2
(253mm?*2) M12
500MCM*2 408kg-cm
VFD2200CP43A-21 | (253mm?+2) 400MCM*2 (354 Ib-in.)
(203mm?*+2) (40Nm)
VFD2800CP43A-21 500MCM*2
(253mm?*2)

1. UL installations must use 600V, 75°C or 90°C wire. Use copper

wire only.

2.  Figure 1 and Figure 2 show the specification for using ring lug.

3. Specification for grounding wire@: It needs to be at least as the
same size as the Min. Wire Gauge listed above. Torque: M8
200kg-cm (173 Ib-in.) (19.62Nm) (+10%), as shown in Figure 1.

4. Figure 3 and Figure 4 shows the specification of insulated heat
shrink tubing that comply with UL (600C, YDPU2).
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Chapter 05 Main Circuit Terminal

Figure01 Figure02
R/L11, R/L12, S/L2, S/L22, T/L31, U/T1, V/T2, W/T3, +1/DC+, -/DC-
T/IL32, 3
<
% S
S s 31MAX. 42.0(MAX.) g
S ‘ —— ——
o Sl o ‘ !
—TE+ 282 2(MIN.)
s T
|
. |
026.5MAX. 42.0(MAX.) || _
%
=
(=]
S
Figure03 Figure04
C Ring lug )
5 [o g o]
SN < =
| | | |
1Ly i
T ‘
% : :\Heat Shrink Tube r et Sk Tuee

\WIRE
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Frame H

Ol

plek |

[s]ek

Main circuit terminals:

Chapter 05 Main Circuit Terminal

R/11,R12,S/21,S/22,T/31,T/32, U/T1, VIT2, W/T3, +1/DC+, -/DC-

Model Max. Wire

Gauge
VFD3150CP43A-00
VFD3550CP43A-00
VFD4000CP43A-00
VFD4000CP43C-00
VFD3150CP43C-00
VFD3550CP43C-00
VFD3150CP43C-21
VFD3550CP43C-21
VFD4000CP43C-21

300MCM*4
(152mm?*4)

Min. Wire Gauge

4/0 AWG*4(107mm?*4)
250MCM*4(127mm?*4)
300MCM*4(152mm?*4)
300MCM*4(152mm?*4)
4/0 AWG*4(107mm?*4)
250MCM*4(127mm?*4)
4/0 AWG*4(107mm2*4)
250MCM*4(127mm2*4)
300MCM*4(152mm2*4)

Torque(x10%)

M8
200kg-cm

(173 Ib-in.)

(19.62Nm)

1. UL installations must use 600V, 75°C or 90°C wire. Use copper wire

only.

2. Figure 1 shows the specification for using the ring lug.
3. Specification of grounding wire

© 300MCM*4 [152 mm?®*4],

Torque: M8 180kg-cm (156 Ib-in.) (17.64Nm) (£10%), as shown in

figure 1.

4. Figure 2 shows the specifications of heat shrink tubing that comply

with UL (600C, YDPU?2).

Figure01
31MAX

o
©
©

ﬁd?M/A/,

54MAX.

226.5MAX
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Q /Ring lug

13 Min.
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Chapter 6 Control Circuit Terminal

1

1na

1t Termi

1Ircul

06 Control C

For multi-function input and output terminal, remove the top cover before wiring

|The figures shown in the diagram below are for reference only.|

Remove the cover for wiring. Frame A~H

Frame A&B

Frame C&D

Screw torque: 12~15Kg-cm [10.4~131b-in.]

Loosen the screws and press the tabs
on both sides to remove the cover.

®

Screw torque: 12~15Kg-cm [10.4~131b-in. ]

A

AT TERRETRRY
AR R -

=~ =

D

R R

QAN RRY
w%%%%w?ﬁ/////////@ o

7 %/Z///m///ﬁ

QMUY

B | RRRRRRRR R

Frame E

15Kg-cm [10.4~131b-in.] Slightly lift the cover then pull outward for removal.

Screw torque: 12~

<
AN\
W WY

A\

ANNNY
AN\

RN

4

AN
AN

S
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Chapter 6 Control Circuit Terminal

Frame F
Screw torque: 12~15Kg-cm [10.4~131b-in.]
Slightly lift the cover then pull outward for removal.

' |
& }Iﬂ

%

R

Frame G
Screw torque: 12~15Kg-cm [10.4~131b-in. ]
Slightly lift the cover then pull outward for removal.

Frame H
Screw torque: 14~16Kg-cm [12.15~13.891b-in.] Slightly lift the cover then pull outward for removal.

6-2



Chapter 6 Control Circuit Terminal

— el . O S S S S — —
10V ) ) ' =
Loty iy -20mA Open RC3 RAZ RCZ RAZ RC1 RR1 RA1 | A |

ol oy of | BEEEEEE

| AFMI1+ Y AVTY ACT DOM +=4v+mrcoum MUl MI3 MIS MI7 @

CEOSEEIRSiiine
 ERRroooeoees |

AFM2 ACMAVIZ AC sCy DCM KRLY MIZ MI4 Mie MIF NG+ SG-

Removable Terminal Block

Control Terminal Specifications

Wire Gauge: 26~16AWG (0.1281-1.318mm?”) ,

Torque: (A) Skg-cm [4.311b-in.] (0.49Nm) (As shown in figure above)
(B) 8kg-cm [6.941b-in.] (0.78Nm) (As shown in figure above)

Wiring precautions:

m Reserves Smm and properly install the wire into the terminal; fasten the installation by a slotted
screwdriver. If the wire is stripped, sort the wire before install into the terminal.

m Flathead screwdriver: blade width 3.5mm, tip thickness 0.6mm

m In the figure above, the factory setting for S1-SCM is short circuit. The factory setting for
+24V-COM is short circuit and SINK mode (NPN); please refer to Chapter 4 Wiring for more detail.

Terminals Terminal Function Factory Setting (NPN mode)
Digital control signal common +24V15% 200mA
+24V
(Source)
oy Digital control signal common Common for multi-function input terminals
(Sink)
FWD-DCM:
FWD  Forward-Stop command ON=>» forward running
OFF=» deceleration to stop
REV-DCM:
REV  Reverse-Stop command ON=> reverse running

OFF=» deceleration to stop

MI1 Refer to parameters 02-01~02-08 to program the
multi-function inputs MI1~MIS.

ON: the activation current is 6.5mA =11Vdc
OFF: leakage current tolerance is 10uA = 11Vdc

~ Multi-function input 1~8
MI8

DCM Digital frequency signal common

Multi-function relay output 1 Resistive Load:
RA1 N.O
(N.O.)a 5A(N.O.)/3A(N.C.) 250VAC
Multi-function relay output 1 5AN.O.)/3A(N.C.) 30VDC
RBI1 (N.C) b
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RC3

+10V

AVI1

ACI

AVI2

AFM1

AFM2

ACM
S1
SCM
SG+

SG-

Multi-function relay common
(Relay)

Multi-function relay output 2
(N.O)a

Multi-function relay common

(Relay)
Multi-function relay output 3
(N.O.)a

Multi-function relay common
(Relay)
Potentiometer power supply

Analog voltage input
10V Avi1 circuit

AVIl :

ACM
internal circuit

Analog current input
ACl AClcircuit

T

AEM Internal circuit

Auxiliary analog voltage input
0~10V

—o AVI2 circuit
g\ AVI2 % I
ACM |

internal circuit

AFM1

Analog Signal Common

Factory setting: short-circuit

Chapter 6 Control Circuit Terminal

Inductive Load (COS 0.4):
2.0A(N.O.)/1.2A(N.C.) 250VAC
2.0A(N.O.)/1.2A(N.C.) 30VDC

It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.

Analog frequency setting: +10Vdc 20mA

Impedance: 20kQ

Range: 0~ 20mA/0~10V =0~ Max. Output Frequency
(Pr.01-00)

AVI switch, factory setting is 0~10V

Impedance: 250Q

Range: 0 ~ 20mA/0~10V=0~ Max. Output Frequency
(Pr.01-00)

ACI Switch, factory setting is 0~20mA

Impedance: 20kQ
Range: 0 ~ +10VDC=0~ Max. Output Frequency
(Pr.01-00)

Impedance: 100Q (current output)

Output current: 20mA max

Resolution: 0~10V corresponds to Max. operation
frequency

Range: 0~10V - 0~20mA

AFM Switch: factory setting is 0~10V

Common for analog terminals

Power removal safety function for emergency stop.

Modbus RS-485
PIN 1,2,7,8 : Reserved
PIN 4: SG-

PIN 3, 6: GND
PIN 5: SG+

* NOTE: Wire size of analog control signals: 18 AWG (0.75 mm?) with shielded wire
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Analog input terminals (AVI 1, ACI, AVI 2, ACM)
M  Analog input signals are easily affected by external noise. Use shielded wiring and keep it as short as
possible ( less than 20 meters (65.6168 feet) ) with proper grounding. If the noise is inductive,

connecting the shield to terminal ACM can bring improvement.

M This way of using contacts in a circuit should be able to process weak signals at the bifurcated contacts.
Besides, don’t use contacts to control the terminal ACM.

M If the analog input signals are affected by noise from the AC motor drive, please connect a capacitor and

ferrite core as indicated in the following diagram.

q AVI1/ACI/AVI2

q ) ACM

ferrite core

Digital inputs (FWD, REV, MI1~M18, COM)
M When using contacts or switches to control the digital inputs, please use high quality
components to avoid contact bounce.

Remove the Terminal Block

1. Loosen the screws by screwdriver. (As shown in figure below)

i
'y o1
R 1
&)
0000000 Q
€

e A B[ 57 H
]
®

2. Remove the control board by pulling it out for a distance 6~8 cm (as 1 in the figure) then lift the control
board upward (as 2 in the figure).
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07 Optional Components

The components listed in this chapter are optional (not built-in) and available upon request. Installing
additional components to your drive would substantially improve its performance. Please select

applicable components according to your need or contact the local distributor for suggestions.
List of Optional Components:

> All Brake Resistors and Brake Units Used in AC Motor Drives

> Non-fuse Circuit Breaker

> Fuse (Specification Chart)

> AC Reactor (Choke)

> Zero Phase Reactor (Choke)

> DC Reactor (Choke)

> EMI filter

> Digital Keypad

> Panel Mounting Kit

> Conduit Box Kit

> Fan Kit

> Flange Mounting Kit

> IFD6530: USB/RS-485 Communication Interface
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All Brake Resistors and Brake Units Used in AC Motor Drives

230V
Applicable *! 125%Braking Torque 10%ED *2 Max. Braking Torque
Moto
Byl Brake Unit g . . . Resistor value Totgl Min. Max. Total Peak
Braking Resistor series | spec. for each |Braking . .
HP | kW Torque 4 . Resistor | Braking Power
(ke-m) **VFDB for each Brake Unit AC motor | Current el (@ | () (kW)
Drive (A))
1 |07 0.5 - BROSOW200*1 8OW200Q 1.9 63.3 6 23
2 |15 0.5 - BROSOW200* 80W200Q 1.9 63.3 6 23
3| 22 1.0 - BR200WO091*1 200W910Q 42 475 8 3.0
5 |37 1.5 - BR300W070*1 300W70Q 54 38.0 10 3.8
75 | 55 2.5 - BR40OWO040*1 400W40Q 95 19.0 20 7.6
10 | 7.5 37 - BRIKOW020*1 1000W20Q 19 14.6 26 9.9
15 | 11 5.1 - BRIKOW020*1 1000W20Q 19 14.6 26 9.9
20 | 15 75 - BRIK5SWO13*1 1500W13Q 29 13.6 28 10.6
25 | 18 10.2 . BRIKOW4P3*2 |2 series | 2000WS.6Q 44 8.3 46 17.5
30 | 22 122 . BRIKOW4P3*2 |2 series | 2000WS.6Q 44 8.3 46 17.5
40 | 30 14.9 . BRIKSW3P3*2 |2 series | 3000W6.6Q 58 5.8 66 25.1
50 | 37 20.3 2015%2 | BRIKOWS5P1*2 |2 series | 4000W5.1Q 75 4.8 80 30.4
60 | 45 25.1 2022%#2 | BRIK2W3P9*2 |2 series | 4800W3.9Q 97 3.2 120 45.6
75 | 55 30.5 2022%#2 | BRIKSW3P3*2 |2 series | 6000W3.3Q 118 3.2 120 45.6
100 | 75 37.2 2022%3 | BRIK2W3P9*2 |2 series | 7200W2.6Q 145 2.1 180 68.4
125 | 90 50.8 2022%4 | BRIK2W3P9*2 |2 series | 9600W2Q 190 1.6 240 91.2
460V
Applicable *! 125%Braking Torque 10%ED ** Max. Braking Torque
Motors
Braking Bral‘<e 3 . . . Resistor value Totgl Min. Max. Total Peak
Unit Braking Resistor series for | spec. for each |Braking . .
HP | kW | Torque cach Brake Unit AC motor Current Resistor Braking Power
- FDB ** .
(kg-m) |V * Drive (A) Value (Q2) | Current (A) | (kW)
1 [075] 05 - BROSOW750*1 SOW750Q 1 190.0 4 3.0
2 |15 05 - BROSOW750*1 SOW750Q 1 190.0 4 3.0
3 |22 1.0 - BR200W360* 1 200W360Q 2.1 126.7 6 46
5 |37 1.5 - BR300W250*1 300W250Q 3 108.6 7 5.3
5 | 40 25 - BR400W 150*1 400W150Q 5.1 84.4 9 6.8
75 | 55 2.7 BRIKOWO075%1 1000W75Q 10.2 543 14 10.6
10 | 75 37 R BRIKOWO075*1 1000W75Q 10.2 543 14 10.6
15 | 11 5.1 - BRIKOWO075*1 1000W75Q 10.2 475 16 122
20 | 15 75 - BRIK5SW043*1 1500W43Q 17.6 922 18 13.7
25 | 18 10.2 - BRIKOWO16%2 2 series 2000W32Q 24 262 29 22.0
30 | 22 122 - BRIKOWO16%2 2 series 2000W32Q 24 23.0 33 25.1
40 | 30 14.9 R BRIK5W013*2 2 series 3000W26Q 29 23.0 33 25.1
50 | 37 | 203 - | BRIKOWO16*4 22"2;;121’ 4000W16Q | 47.5 14.1 54 41.0
60 | 45 | 25.1 | 4045%*1 | BRIK2WO15%4 22":;‘;‘221’ 4800W15Q 50 12.7 60 45.6
*
75 | 55 | 305 | 4045%1 | prigswoizes | 2 parallel, 6000W 130 59 12.7 60 45.6
2 series
100 | 75 | 372 | 4030*2 | BRIKOWS5P1*4 4 series 8000W 10.2Q 76 9.5 80 60.8
125 | 90 | 50.8 | 4045%2 | BRIK2WO15%4 22";‘;;1:;1’ 9600W7.5Q 100 6.3 120 91.2
150 | 110 | 60.9 | 4045*2 | BRIK5SWO013*4 22":;‘;‘221’ 12000W6.5Q 117 6.3 120 91.2
175 | 132 | 745 | 4110*1 | BRIK2WO15*10 Sngé";‘ilizl’ 12000W6Q 126 6.0 126 95.8
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460V
Applicable *! 125%Braking Torque 10%ED *2 Max. Braking Torque
Motors
Braking = . . . Resistor value Tot?,l M.m. Max. Total Peak
Torque | Brake Braking Resistor series for | spec. for each | Braking | Resistor .
HP | kW . . Braking Power
(kg-m) | Unit each Brake Unit AC motor Current | Value Current (A)| (kW)
Drive (A) (Q)
215 | 160 | 89.4 | 4160*1 | BRIKSWO12*12 6;2;?11:1’ 18000W4Q 190 4.0 190 144.4
250 | 185 | 108.3 | 4160%1 | BRIKSWO012#12 62%2?1221’ 18000W4Q 190 40 190 144.4
300 | 220 | 1253 | 4185*1 | BRIKSW012*14 75’:;2%:1’ 21000W3.4Q 225 34 225 171.0
375 | 280 | 1489 | 4110%2 | BRIK2WO15%10 | ;:Z?}ZL 24000W3Q 252 3.0 252 191.5
425 | 315 | 189.6 | 4160%2 | BRIKSWO012*12 621’:‘2?221’ 36000W2Q 380 2.0 380 288.8
475 | 355 | 2133 | 4160%2 | BRIKSWO012*12 621’:‘2?221’ 36000W2Q 380 2.0 380 288.8
536 | 400 | 2403 | 4185*2 | BRIKSWO012*14 7;22;1:1’ 42000W1.7Q | 450 1.7 450 342.0

*1

*2
*3

x4

Calculation for 125% braking torque: (kw)*125%%0.8; where 0.8 is motor efficiency.

Because there is a resistor limit of power consumption, the longest operation time for 10%ED is 10sec (on: 10sec/ off: 90sec).
Please refer to the Brake Performance Curve for “Operation Duration & ED” vs. “Braking Current”.

For heat dissipation, a resistor of 400W or lower should be fixed to the frame and maintain the surface temperature below 50C; a
resistor of 1000W and above should maintain the surface temperature below 350C.

Please refer to VFDB series Braking Module Instruction for more detail on braking resistor.

JEmnOTE|

Definition for Brake Usage ED%

Explanation: The definition of the brake usage ED (%) is for assurance of enough time for the brake unit and brake
resistor to dissipate away heat generated by braking. When the brake resistor heats up, the resistance would increase with
temperature, and brake torque would decrease accordingly. Recommended cycle time is one minute.

100%

Brake Time m ED% =T1/TO=100({%)

* - —I TO
Cycle Time

For safety concern, install an overload relay (O.L) between the brake unit and the brake resistor together with
the magnetic contactor (MC) prior to the drive to protect the drive from abnormal functions. The purpose of
installing the thermal overload relay is to protect the brake resistor from damages due to frequent brakes, or
caused by brake unit’s continuous conductions resulted from unusual high input voltage. Under such
circumstance, just turn off the power to prevent damaging the brake resistor.

NFB
— MC
R/L1 & O | RrL1 UMt
SiL2 5 o—e— sz VIT2 4@4)
T -~
e . }_ s WiT3 MOTOR Thermal Overload
O.L. . VED Relay
0 = +(P) (P B1
ThOXO— Mo Series ((N; oL Brak
Overload ) - VFDB i raking
Relay or Surge EF RA Brlja.lt'(:tng 5-. Resistor
temperature Absorber '
switcp DCM RC B2 i ______ ;empﬁrature
L i witc

Note1: When using the AC drive with DC reactor, please refer to wiring diagram in the AC drive
user manual for the wiring of terminal +(P) of Braking unit.

Note2: Do NOT wire terminal -(N) to the neutral point of power system.
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If damage to the drive or other equipment is due to the fact that the brake resistors and brake modules in use are not
provided by Delta, the warranty will be void.

Please take into consideration the safety of the environment when installing the brake resistors. If the minimum
resistance value is to be utilized, consult local dealers for the calculation of Watt figures.

When using more than 2 brake units, equivalent resistor value of parallel brake unit can’t be less than the value in the
column “Minimum Equivalent Resistor Value for Each AC Drive” (the right-most column in the table). Please read the
wiring information in the user manual of brake unit thoroughly prior to operation

This chart is for normal usage; if the AC motor drive will be applied for frequent braking, it is recommended to enlarge
2~3 times of the Watts.

Thermal Relay:

Thermal relay selection is based on its overload capability. A standard braking capacity for CP2000 is 10%ED (Tripping
time=10s). The figure below is an example of 460V, 110kw AC motor drive. It requires the thermal relay to take 260%
overload capacity in 10s (Host starting) and the braking current is 126A. In this case, user should select a rated S0A
thermal relay. The property of each thermal relay may vary among different manufacturer, please read carefully
specification provided by the manufacturer.

— 60

40
30 v

20

Second —»
L
74
/

Trippinn time
N wdsh oo

P4

N

OO0 OO0Or
wh O

0.8 1 1.5 2 3 4 5 6 7 8 910 15
Multiple of current setting xIn (A)
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on-fuse Circuit Breake

To comply with UL standard: Per UL 508, paragraph 45.8.4, part a:
The rated current of the breaker shall be 2~4 times of the maximum rated input current of AC motor drive.

3-phase 230V 3-phase 460V
Model Recommended Model Recommended
non-fuse breaker non-fuse breaker
(A) (A)
VFDO007CP23A-21 15 VFDOO7CP43A-21/4EA-21 5
VFDO015CP23A-21 20 VFDO15CP43A-21/4EA-21 10
VFD022CP23A-21 30 VFD022CP43A-21/4EA-21 15
VFDO037CP23A-21 40 VFD040CP43A-21/4EA-21 20
VFDO055CP23A-21 50 VFDO0O37CP43A-21/4EA-21 20
VFDO075CP23A-21 60 VFDO0O55CP43A-21/4EA-21 30
VFD110CP23A-21 100 VFDO75CP43A-21/4EA-21 40
VFD150CP23A-21 125 VFD110CP43A-21/4EA-21 50
VFD185CP23A-21 150 VFD150CP43A-21/4EA-21 60
VFD220CP23A-21 200 VFD185CP43A-21/4EA-21 75
VFD300CP23A-21 225 VFD220CP43A-21/4EA-21 100
VED370CP23A-00/23A-21 250 VFD300CP43A-21/4EA-21 125
VEDA450CP23A-00/23A-21 300 VFD370CP43A-21/4EA-21 150
VFD550CP23A-00/23A-21 400 VFD450CP43A-00/43A-21 175
VFD750CP23A-00/23A-21 450 VFD550CP43A-00/43A-21 250
VFD900CP23A-00/23A-21 600 VFD750CP43A-00/43A-21 300
VFD900CP43A-00/43A-21 300
VFD1100CP43A-00/43A-21 400
VFD1320CP43A-00/43A-21 500
VFD1600CP43A-00/43A-21 600
VFD1850CP43A-00/43A-21 600
VFD2200CP43A-00/43A-21 800
VFD2800CP43A-00/43A-21 1000
VFD3150CP43A-00/43C-00/43C-21 1200
VFD3550CP43A-00/43C-00/43C-21 1350
1500

VFD4000CP43A-00/43C-00/43C-21
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Fuse (Specification Chart

Fuses with specification smaller than the data in the following table are allowed.

Input Current I(A) Line Fuse
Model 230V :
ode Light duty Normal duty I(A) Bussmann P/N
VFD007CP23A-21 6.4 3.9 15 JIN-15
VFDO15CP23A-21 9.6 6.4 20 JIN-20
VFD022CP23A-21 15 12 30 JIN-30
VFD037CP23A-21 22 16 40 JIN-40
VFDO055CP23A-21 25 20 50 JIN-50
VFD075CP23A-21 35 28 60 JIN-60
VFD110CP23A-21 50 36 100 JIN-100
VFD150CP23A-21 65 52 125 JIN-125
VFDI185CP23A-21 83 72 150 JIN-150
VFD220CP23A-21 100 83 200 JIN-200
VFD300CP23A-21 116 99 225 JIN-225
VFD370CP23A-00/23A-21 146 124 250 JIN-250
VFD450CP23A-00/23A-21 180 143 300 JIN-300
VFD550CP23A-00/23A-21 215 17 400 JIN-400
VFD750CP23A-00/23A-21 276 206 450 JIN-450
VFD900CP23A-00/23A-21 322 245 600 JIN-600
Input current  (A) Line Fuse
Model 460V :
ode Light duty Normal duty I(A) Bussmann P/N
VFD007CP43A-21/4EA-21 43 3.5 10 JJS-10
VFDO15CP43A-21/4EA-21 5.4 43 10 JJS-10
VFD022CP43A-21/4EA-21 7.4 5.9 15 JJS-15
VFD037CP43A-21/4EA-21 11 8.7 20 JJS-20
VFD040CP43A-21/4EA-21 16 14 30 JJS-20
VFDO055CP43A-21/4EA-21 18 15.5 30 JJS-30
VFD075CP43A-21/4EA-21 20 17 40 JJS-40
VFD110CP43A-21/4EA-21 25 20 50 JJS-50
VFD150CP43A-21/4EA-21 33 26 60 JJS-60
VFD185CP43A-21/4EA-21 39 35 75 JJS-75
VFD220CP43A-21/4EA-21 47 40 100 JJS-100
VFD300CP43A-21/4EA-21 58 47 125 JJS-125
VFD370CP43A-21/4EA-21 76 63 150 JJS-150
VFD450CP43A-00/43A-21 o1 4 175 JS-175
VFD550CP43A-00/43A-21 10 101 250 118-250
VED750CP43A-00/43A-21 144 14 300 J18-300
VED900CP43A-00/43A-21 180 157 300 J18-300
VFD1100CP43A-00/43A-21 220 167 400 J15-400
VFD1320CP43A-00/43A-21 246 207 500 J15-500
VFD1600CP43A-00/43A-21 310 240 600 J15-600
VFD1850CP43A-00/43A-21 343 300 600 J15-600
VFD2200CP43A-00/43A-21 460 380 800 J15-800
VFD2800CP43A-00/43A-21 530 400 1000 KTU-1000
VFD3150CP43A-00/43C-00/43C-21 616 494 1200 KTU-1200
VFD3550CP43A-00/43C-00/43C-21 683 353 1350 KTU-1330
VFD4000CP43A-00/43C-00/43C-21 770 623 1500 KTU-1500
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AC Reactor (Choke)

230V, 50/60Hz, 3-phase

Chapter 07 Optional Components

Max. continuous Inductance ( mh ) 3~5% impedance
kW HP Nominal Amperes a;.mperes 3% of 5% of
impedance impedance
0.75 1 5.0 9.2 2.022 3.369
1.5 2 7.5 13.8 1.348 2.246
22 3 10.0 18.4 1.011 1.685
3.7 5 15.0 27.6 0.674 1.123
5.5 7.5 21.0 38.6 0.481 0.802
7.5 10 31.0 57.0 0.326 0.543
11 15 46.0 84.6 0.220 0.366
15 20 61.0 112.1 0.166 0.276
18.5 25 75.0 137.9 0.135 0.225
22 30 90.0 165.4 0.112 0.187
30 40 105.0 193.0 0.096 0.160
37 50 146.0 268.4 0.069 0.115
45 60 180.0 330.9 0.056 0.094
55 75 215.0 395.2 0.047 0.078
75 100 276.0 507.3¢c 0.037 0.061
90 125 322.0 591.9 0.031 0.052
460V, 50/60Hz, 3-phase
Max. continuous Inductance (mh) 3~5% of
kW HP Nominal Amperes e;mperes impedance
3% of impedance|5% of impedance
0.75 1 3.0 5.5 7.351 12.252
1.5 2 3.7 6.8 5.960 9.934
2.2 3 5.0 9.2 4411 7.351
3.7 5 7.5 13.8 2.940 4.901
4 5 10.5 19.3 2.100 3.501
5.5 7.5 12.0 22.1 1.838 3.063
7.5 10 14.0 25.7 1.575 2.625
11 15 22.5 414 0.980 1.634
15 20 30.0 55.1 0.735 1.225
18.5 25 36.0 66.2 0.613 1.021
22 30 45.0 82.7 0.490 0.817
30 40 56.0 102.9 0.394 0.656
37 50 72.0 132.4 0.306 0.510
45 60 91.0 167.3 0.242 0.404
55 75 110.0 202.2 0.200 0.334
75 100 144.0 264.7 0.153 0.255
90 125 180.0 330.9 0.123 0.204
110 150 220.0 404.4 0.100 0.167
132 175 246.0 452.2 0.090 0.149
160 215 310.0 569.8 0.071 0.119
185 250 343.0 630.5 0.064 0.107
220 300 460.0 845.6 0.048 0.080
280 375 530.0 974.2 0.042 0.069
315 425 616.0 1132.3 0.036 0.060
355 475 683.0 1255.5 0.032 0.054
400 536 770.0 14154 0.029 0.048
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/ero Phase Reactor (Choke)

RF220X00A UNIT: mm(inch)
25.0
g 5 K / ‘ 90.0
80.0
(@)
©
Dl |
| ——
— ]
Recommended Diagram A
Cable Wire Size (mmZ) Wiring Please wind each wire around the core for 4 times. The
type . Qty. reactor must be placed at the AC motor drive output side as
» | Nominal Method .
(Note) | AWG | mm 2 close as possible.
(mm”)
Single- <10 | <53 <55 1 Diagram Zero Phase Reactor
core A
Diagram W VRN
<2 |=<33.6 <38 4 RILT UiT S '
B ggwelr siL2 WiT2 MOTOR)|
Diagram PPy TIL3 WIT3 /
< < <
Three- <12 | <33 <3.5 1 A _
. T
core <1 |<a24 <50 4 Dlaﬁram o]

1.

[@ Diagram B

600V insulated cable wire

Please put wires through 4 cores in series without winding.

The table above gives approximate wire size for the Zero Phase Reactor
zero phase reactors but the selection is ultimately
governed by the type and the diameter of the cable, Power JRILT U
i.e. the cable diameter must small enough to go SUPPIY
through the center of the zero phase reactor.

When wiring, do NOT go through the earth ground

wire. It only needs to pass through the motor cable

or the power cable.

When a long motor cable for output is used, a zero

phase reactor may be necessary to reduce the
radiated emission.
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DC Reactor (Choke)

Chapter 07 Optional Components

230V DC Reactor (Choke)
Input Voltage kW HP DC Amps Inductance (mh )

0.75 1 94 3.43

1.5 2 18 1.83

2.2 3 24 1.37

3.7 5 30 1.1

5203/(6’3';"2 55 75 5 0.78
3_Phase 7.5 10 53 0.61

11 15 76 0.42

15 20 106 0.31

18.5 25 122 0.26

22 30 145 0.22

460V DC Choke
Input Voltage kW HP DC Amps Inductance (mh )

0.75 1 6 9.77
1.5 2 9 7.12

2.2 3 13 4.83

3.7 5 23 2.7
460Vac 55 75 25 2.47
50/60Hz 7.5 10 30 2.1
11 15 38 1.62

3-Phase 15 20 52 12
18.5 25 60 1.05
22 30 70 0.89
30 40 93 0.67
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Corresponding )
Model Web site for your reference (PDF files to download)
EMI filter
VEDOO7CP23A-21; KMF325A  |http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF325A.pdf

VFDO15CP23A-21;
VFD022CP23A-21;
VFDO037CP23A-21;

KMF325A Three Phase Industrial Mains Filters - High Performance 25 Amps

VEDOS5C23A-21; KMF336A http://www.dem-uk.com/roxburgh/Data/Product_Downloads/KMF336A.pdf
KMF370A Three Phase Industrial Mains Filters - High Performance 70 Amps
\\gg?zgggigig } KMF3100A  |http://www.dem-uk.com/roxburgh/Data/Product_Downloads/KMF3100A.pdf
VEDIS0CP23A-21; KMF3100A Three Phase Industrial Mains Filters - High Performance 100 Amps
VFDI85CP23A-21: KMF3150A+Qty2 |http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF3150Aiss3.pdf]
VFD220CP23A-21; . . . .
VED300CP23A-21: TOR221 KMF3150A Three Phase Industrial Mains Filters - High Performance 150 Amps
MIF3150 Three Phase Industrial Multi Stage Drive Filters - Very High Performance 150
Amps
VFD370CP23A-00/ 23A21; MIF3180 http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF3180Aiss4.pdf]
VED450CP23A-00/ 23A-21; MIF3400 Three Phase Industrial Drive Filters - Very High Performance 340 Amps
VED550CP23A-00/23A-21: MIF3400B http://www.dem-uk.com/roxburgh/Data/Product Downloads/MIF3400B.pdf
VFD750CP23A-00/23A-21; . . .
VFD900CP23A-00/23A-21 KMF318 Three Phase Industrial Mains Filters - General Purpose 18 Amps
xigg?zggﬁj i ;jg:g } KMF318A  |http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF318A.pdf
VFDO022CP43A-21/4EA-21; . . .
VEDO037CP43A-21/4EA21. KMF350 Three Phase Industrial Mains Filters - General Purpose 50 Amps
VEDO40CPA3A21/4EA21: KMF325A  |http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF325A.pdf
VFDO55CP43A-21/4EA-21; . . .
VFDO75CP43A-21/4EA-21: KMF370 Three Phase Industrial Mains Filters - General Purpose 70 Amps
VED110CP43A21/4EA-21: KMF350A http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF350A.pdf
VFD150CP43A-21/4EA-21; . . . . .
VEDI85CP43A-21/4EA-21: MIF3150 Three Phase Industrial Multi Stage Drive Filters - Very High Performance 150
Amps
VED220CP43A-21/4EA-21: KMF370A http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF370A.pdf
VFD300CP43A-21/4EA-21; . . . . .
VED370CP43A-21/4EA-21: MIF3400B Three Phase Industrial Multi Stage Drive Filters - Very High Performance 400
Amps
VEDA450CP43A-00/43A-21: MIF3180 http://www.dem-uk.com/roxburgh/Data/Product Downloads/KMF3180Aiss4.pdf]
VFD550CP43A-00/43A-21;
VFD750CP43A-00/43A-21;
VFD900CP43A-00/43A-21;
VFD1100CP43A-00/43A-21: MIF3400B http://www.dem-uk.com/roxburgh/Data/Product Downloads/MIF3400B.pdf
VFD1320CP43A-00/43A-21
VED1600CP43A-00/43A-21; MIF3400B http://www.dem-uk.com/roxburgh/Data/Product Downloads/MIF3400B.pdf
VFD1850CP43A-00/43A-21;
VFD2200CP43A-00/43A-21; MIF3800+Qty3 |http://www.dem-uk.com/roxburgh/Data/Product Downloads/MIF3800curves.pdf
VFD2800CP43A-00/43A-21; TOR254
VED3150CP43A-00/43C-00/43¢-21: MIF3800+Qty2 |http://www.dem-uk.com/roxburgh/Data/Product Downloads/MIF3800curves.pdf
VFD3550CP43A-00/43C-00/43¢c-21; TOR254

VFD4000CP43A-00/43C-00/43c-21;
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EMI Filter Installation

Preface

All electrical equipment, including AC motor drives, generates high-frequency/low-frequency noise and
interferes with peripheral equipment by radiation or conduction when in normal operation. By using an
EMI filter with correct installation, much interference can be eliminated. It is recommended to use DELTA
EMI filter to have the best interference elimination performance.

We assure that it can comply with following rules when AC motor drive and EMI filter are installed and
wired according to user manual:

1. EN61000-6-4
2. EN61800-3: 1996
3. ENS55011 (1991) ClassA Group 1

General precaution
To ensure an EMI Filter can maximize its performance on eliminating noise generated by an AC motor drive, it is

not only necessary to follow instruction on installation and wiring in a user manual, but the following points need

to be kept in mind. .

M  EMI filter and AC motor drive should be installed on the same metal plate

M  Install AC motor drive on the footprint of the EMI filter or install EMI filter as close as possible to the AC
motor drive.

M  Wiring should be as short as possible.

=

Metal plate should be grounded.
M  The cover of the AC motor drive or grounding should be fixed on the metal plate and their contact area should

be as large as possible.

Choose suitable motor & precautions

Improper installation and choice of motor cable will affect the performance of EMI filter. Be sure to follow
exactly precautions listed below when selecting motor cable.

M  Use a cable with shielding (double shielding is the best).

M  The shielding on both ends of the motor’s cable should be grounded with the minimum length and maximum
contact area.

M Remove any paint on the metal saddle for better ground contact with the metal plate and shielding (See
diagram 1).

M  The shielding of motor’s cable should be connected properly to a metal plate. The shielding on both end of the

motor’s cable should be fixed on a metal plate by a metal saddle. (See diagram 2)
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Remove any paint on metal saddle for good ground contact with

the plate and shielding.

/A

—— the plate with grounding

~ O

saddle

Diagram 1

ol
R
3K
0‘ ‘0‘0
Sogotere!
XX
RRLS

RRRRIES

Diagram 2
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The Length of a motor’s cable

When motor is driven by an AC motor drive of PWM type, the motor terminals will easily experience surge

voltages due to components conversion of AC motor drive and cable capacitance. When the motor cable

is very long (especially for the 460V series), surge voltages may reduce insulation quality. To prevent this

situation to happen, please follow the rules below:

® Use a motor with enhanced insulation.

® Connect an output reactor (optional) to the output terminals of the AC motor drive

®  The length of the cable between the AC motor drive and the motor should be as short as possible (10m (32.81
feet) to 20 m (65.62 feet) or less)

® For models 7.5hp/5.5kW and above:

Insulation level of motor 1000V 1300V 1600V
460VAC input voltage 66 ft (20m) 328 ft (100m) 1312 ft (400m)
230VAC input voltage 1312 ft (400m) 1312 ft (400m) 1312 ft (400m)

®  For models Shp/3.7kW and less:

Insulation level of motor 1000V 1300V 1600V
460VAC input voltage 66 ft (20m) 165 ft (50m) 165 ft (50m)
230VAC input voltage 328 ft (100m) 328 ft (100m) 328 ft (100m)

If motor is driven by an AC motor drive of PWM type, the motor terminals will easily experience surge voltages
due to components conversion of AC motor drive and cable capacitance. Especially when the motor's cable is very
long, surge voltages may reduce insulation quality. To prevent this situation to happen, please consider the

following measures:

If the wiring is too long, the amount of stray capacitance between the electrical wires will increase and probably
cause leakage of current.

M  Then the display of the current will not be accurate If so, the AC motor drive will activate the over current
protection. The worst case caused by leakage of current will be the break down of the AC motor drive.

M If an AC motor drive is connected to more than one motor, the length of the wiring should be the total length
of wiring from the AC motor drive to each motor.

M When a thermal O/L relay protected by motor is used between AC motor drive and motor, it may malfunction (especially
for 460V series), even if the length of motor cable is only 165 ft (50m) or less. To prevent it, please use AC reactor
and/or lower the carrier frequency (Pr. 00-17 PWM carrier frequency).

(IES}NOTE|

m  When a thermal O/L relay protected by motor is used between AC motor drive and motor, it may malfunction
(especially for 460V series), even if the length of motor cable is only 165 ft (50m) or less. To prevent it,
please use AC reactor and/or lower the carrier frequency (Pr. 00-17 PWM carrier frequency).

m  Never connect phase lead capacitors or surge absorbers to the output terminals of the AC motor drive.

Class, Motor Cable Length & Carrier Frequency Setting for the Filters

EMC Standard (IEC 61800-3) | Motor Cable length Carrier frequency
Built-in filter class C3 non-shielded cable 50m | default (§KHz)
external DEM filter | class C2 shielded cable 50m 15KHz
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KPC-CEO1 digital keypad

A: LED Display

Display frequency, current, voltage and error etc.

B: Status Indicator

F: Frequency Command
H: Output Frequency

U: User Defined Units
ERR: CAN Error Indicator
RUN: CAN Run Indicator

C: Function

(Refer to the chart follows for detail description)

Description

ESC ESC Key
When ESC key is pressed, it will return to the previous menu. It is also functioned as a return key in the sub-menu.

MENU Menu Key
It can return to the main menu after pressing MENU key.
Menu content:
1. Parameter Detail 3. Keypad locked
2. Copy Parameter 4. PLC Function

ENTER ENTER Key
Press ENTER and go to the next level. If it is the last level then press ENTER to execute the command.

HAND HAND ON Key

1. This key is executed by the parameter settings of the source of Hand frequency and hand operation. The factory
settings of both source of Hand frequency and hand operation are the digital keypad.

2. If pressed at stop status, it will switch to Hand setting of frequency source and operation source. If HAND ON key is
pressed during operation, it will stop the AC motor drive first then switch to Hand setting.

3. Hand mode display: H/A LED is ON.

AUTO Auto Operation Key

1. This key is executed by the parameter settings of the source of AUTO frequency and AUTO operation. The factory
setting is the external terminal (source of operation is 4-20mA).

2. Ifauto is pressed in steady status, it will switch to the auto-setting. However if auto key is pressed during operation, it
will stop AC motor drive first then switch to auto-setting.

3. Switch is complete: H/A LED is OFF

FWD/REV | Operation Direction Key
1. This key is only control the operation direction NOT for activate the drive. FWD: forward, REV: reverse.
2. Refer to the LED descriptions for more details.

RUN Start Key

1. Itis only valid when the source of operation command is from the keypad.

2. It can operate the AC motor drive by the function setting and the RUN LED will be ON.

3. It can be pressed again and again during stop. When enabling “HAND” mode, it is only valid when the source of
operation command is from the keypad.

STOP Stop Key. (When Stop key is pressed, all operation will stop in all condition.) This key has the highest priority in all
condition.
1. When a STOP command is given, the AC motor drive’s operation will stop under any condition.
2. The RESET key can be used to reset the drive when faults occur. If the RESET key is not responding, check MENU >
Fault Records search for the most recent fault.
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Dimensions: mm [inch]

72.0[2.83] 15.0[0.99]
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116.0 [4.57]
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IR Y ntneg &g MK C-KPPK)

For MKC-KPPK model, user can choose wall mounting or embedded mounting, protection level is IP56.
Applicable to the digital keypads (KPC-CCO01 & KPC-CEO1).
Wall Mounting Embedded Mounting

accessories*1 accessories*2

Screw *4 ~M4*p 0.7 *L8mm

Screw *4 ~M4%*p 0.7 *L8mm ) .
Torque: 10-12kg-cm (8.7-10.41b-in.) Torque: 10-12kg-cm (8.7-10.41b-in.)
Panel cutout dimension Unit: mm [inch] Panel cutout dimension Unit: mm [inch]
36.0 [1.42] .
23.5[0.93]
g - o
o | = g
N
g J S KEYPAD J
= = KPC-CCO1
< 2 KPC-CEQ1 \
[Te)
o PANEL
INormal cutout dimension
Panel
22.0[0.87] thickness 1.2mm 1.6mm 2.0mm
A 66.4 [2.614]
B 110.2[4.339] | 111.3 [4.382] | 112.5 [4.429]

*Deviation: £0.15mm /£0.0059inch

Cutout dimension (Waterproof level: IP56)

Panel
thickness 1.2mm 1.6mm 2.0mm
A 66.4 [2.614]
B 110.8 [4.362]

*Deviation: £0.15mm /£0.0059inch
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SCREW *4

KEYPAD
KPC-CCO1

\PANEL

KEYPAD
KPC-CCO1
KPC-CE01

ACCESSORIES
SCREW *4

<&
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Conduit Box Kit

= outer appearance of conduit box

Chapter 07 Optional Components

Frame D

VFD370CP23A-00;VFD450CP23A-00;VFD450CP43A-00;VFD550CP43A-00
VFD750CP43A-00;VFD900CP43A-00;VFD370CP23A-21;VFD450CP23A-21
VFD450CP43A-21;VFD550CP43A-21;VFD750CP43A-21;VFD900CP43A-21

Model name: "MKC-DNICB ;4

Frame E
VFD550CP23A-00;VFD750CP23A-00;VFD900CP23A-00;
VFD1100CP43A-00;VFD1320CP43A-00;VFD550CP23A-21;
VFD750CP23A-21;VFD900CP23A-21;VFD1100CP43A-21;
VFD1320CP43A-21;

Model name: TMKC-ENICB ;

ITEM Description Qty. ITEM Description Qty.
1 [Screw M5*0.8*10L 4 1 [Screw M5*0.8*10L 6
2 |Rubber 28 2 2 |Bushing Rubber 28 2
3 |Rubber 44 2 3 |Bushing Rubber 44 4
4 |Rubber 88 2 4 |Bushing Rubber 100 2
5 |Conduit box cover 1 5 |Conduit box cover 1
6 |Conduit box base 1 6 |Conduit box base 1
ITEM 1
ITEM 1
ITEM 6 ITEM 6
Frame F Frame G

VFD1600CP43A-00;VFD1850CP43A-00;

VFD1600CP43A-21;VFD1850CP43A-21

Model name: "TMKC-FN1CB ;4
ITEM Description Qty.
1 Screw M5*0.8*10L
Bushing Rubber 28
Bushing Rubber 44
Bushing Rubber 100
Conduit box cover
Conduit box base

AN |W(N
e e DI R Y e

VFD2200CP43A-00;VFD2800CP43A-00

VFD2200CP43A-21;VFD2800CP43A-21

Model name: TMKC-GNICB ;4

ITEM Description Qty.
1 |Screw M5*0.8*10L 12
2 |Bushing Rubber 28 2
3 |Bushing Rubber 44 2
4 |Bushing Rubber 130 3
5 |Conduit box base 1
6 |Conduit box cover 1

ITEM 6

ITEM 2
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= Installation of conduit box

Frame D
1. Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the following
figure. Screw torque: 10~12kg-cm (8.66~10.391b-in)

3. Install the conduit box by fasten the 5 screws shown in the following figure.
Screw torque: 24~26kg-cm (20.8~22.61b-in).
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Frame E
1. Loosen the 4 cover screws and lift the cover; Screw torque: 12~ 15 kg-cm (10.4~131b-in).

2. Fasten the 6 screws shown in the following figure and place the cover back to the original position. Screw torque:
25~30kg-cm (20.8~30Ib-in)

3. Fasten the 4 screws shown in the following figure. Screw torque:12~15kg-cm (10.4~131b-in) 4
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Frame F
1. Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the following
figure. Screw torque: 14~16kg-cm (12.2~13.91b-in).

2. Install the conduit box by fastens the 4 screws, as shown in the following figure.
Screw torque: 24~26kg-cm (20.8~22.61b-in).

3. Install the conduit box by fasten all the screws shown in the following figure.
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Frame G

1. On the conduit box, loosen 7 of the cover screws and remove the cover. On the drive, loosen 4 of the cover screws and
press the tabs on each side of the cover to remove the cover, as shown in the following figure. Screw torque:
12~15kg-cm (10.4~131b-in).

2. Remove the top cover and loosen the screws. Screw torque: 12~15kg-cm (10.4~131b-in).

3. Install the conduit box by fastening all the screws shown in the following figure.
Screw torque: 25~30kg-cm (20.8~301Ib-in); Screw torque: 12~15kg-cm (10.4~131b-in)
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4.  Fasten all the screws. Screw torque: 25~30kg-cm (20.8~301Ib-in).

5. Place the cover back to the top and fasten the screws (as shown in the figure).

Screw torque: 12~15kg-cm (10.4~131b-in).

Chapter 07 Optional Components
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= outer appearance of fans

Chapter 07 Optional Components

IFrame A

IVFD022CP23A-21
IVFD037CP23A-21
IVFDO55CP23A-21
'VFDO037CP43A/4EA-21
VFD040CP43A/4EA-21
VFDO55CP43A/4EA-21
VFDO75CP43A/4EA-21

Model "MKC-AFKM ,4

IFrame B

IVFDO75CP23A-21
VFD110CP43A-21
VFDI110CP4EA-21

IFrame B

IVFD110CP23A-21 uses MKC-BFKM2
VFD150CP23A-21 uses MKC-BFKM3
VFD150CP43A-21 uses MKC-BFKM2
VFD150CP4EA-21 uses MKC-BFKM2
VFD185CP43A-21 uses MKC-BFKM2

IVFD185CP4EA-21 uses MKC-BFKM2
(MKC-BFKM2 and MKC-BFKM3 have the same look.)

IFrame B

VFDO75CP23A-21
VFDI110CP23A-21
VFDI110CP43A-21
VFDI110CP4EA-21
IVFD150CP23A-21
IVFD150CP43A-21
IVFD150CP4EA-21
IVFD185CP43A-21
IVFD185CP4EA-21

IFrame C

VFD185CP23A-21
IVFD220CP23A-21
IVFD300CP23A-21
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Model TMKC-FFKM

g Y

\/ @ .
o/

o

—

Model "MKC-FFKB 4

'VFD1600CP43A-00; VFD1600CP43A-21
IVFD1850CP43A-00; VFD1850CP43A-21

IFrame F

IFrame F

>

221
221

VFD1600CP43A
VFD1850CP43A

00;

\VFD1600CP43A-00;
VFD1850CP43A

Model T MKC-GFKM 4
Model TMKC-HFKM
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21;

VFD2200CP43A-21;
; VFD2800CP43A-

>
>

00

\VFD2200CP43A-00;
IVFD2800CP43A
\VFD3150CP43A-00;
\VFD3550CP43A-00;
'VFD4000CP43A-00;
VFD3150CP43C-21
VFD3550CP43C-21;
VFD4000CP43C-21
'VFD3150CP43C-00
'VFD3550CP43C-00
'VFD4000CP43C-00

IFrame G
IFrame H
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m  Fan Removal
Frame A

Corresponding models:
VFD022CP23A-21; VFD037CP23A-21; VFD0O55CP23A-21; VFD037CP43A/4EA-21;

VFDO040CP43A/4EA-21; VFDO55CP43A/4EA-21; VFD075CP43A/4EA-21

1. As shown by the arrow sign, press the tabs on both side of 2. As shown by the partially enlarged image below,
the fan to remove the fan. disconnect the fan’s power before removing the fan.
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Frame B
Corresponding models:

VFDO075CP23A-21; VFD110CP23A-21; VFD110CP43A-21;
VFDI110CP4EA-21; VFD150CP23A-21; VFD150CP43A-21;
VFDI150CP4EA-21; VFD185CP43A-21; VFD185CP4EA-21;

1. As shown by the arrow sign, press the tabs on both side of 2. As shown by the partially enlarged image below,
the fan to remove the fan. disconnect the fan’ power before removing the fan.

Frame B&C
Corresponding models:

Frame B:

VFDO075CP23A-21; VFD110CP23A-21; VFD110CP43A-21;
VFD110CP4EA-21; VFD150CP23A-21; VFD150CP43A-21;
VFD150CP4EA-21; VFD185CP43A-21; VFDI185CP4EA-21;

Frame C:

VFDI185CP23A-21; VFD220CP23A-21; VFD300CP23A-21;
VFD220CP43A-21;VFD220CP4EA-21; VFD300CP43A-21;
VFD300CP4EA-21; VFD370CP43A-21;VFD370CP4EA-21

As shown by the partially enlarged image, disconnect the fan’s power,

then use a screwdriver to unclinch and to remove the fan.
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Frame D
Corresponding models:

VFD370CP23A-00; VFD370CP23A-21; VFD450CP23A-00;
VFD450CP23A-21; VFD450CP43A-00; VFD450CP43A-21;
VFD550CP43A-00; VFD550CP43A-21; VFD750CP43A-00;
VFD750CP43A-21; VFD900CP43A-00; VFD900CP43A-21;

1. (Figure 1) Loosen screw 1 and screw 2, press the on the right and |2, (Figure 2) Loosen screw 3 and screw 4, press the tab on the right
the left to remove the cover, follow the direction the arrows indicate. |and the left to remove the cover. Screw torque: 6~8kg-cm

Press on top of digital keypad KPC-CEO1 to properly remove the (5.2~6.9in-1bf).

keypad. Screw torque: 10~12kg-cm (8.6~10.4in-1bf).

Figure 1 Figure 2
3. (Figure 3) Loosen screw 5 and disconnect the fan’s power. 4. (Figure 4) Loosen the screws 1~4. Screw torque: 24~26kg-cm
Screw torque: 10~12kg-cm (8.6~10.4in-1bf). (20.8~22.6in-1bf).

5. Disconnect fan’s power (as shown in the partially enlarged
picture) and pull out the fan (as shown in the larger picture).

Figure 3

Fuigure4
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Frame E
Corresponding models:

VFDS550CP23A-00; VFD750CP23A-21; VFD750CP23A-00;

VFD750CP23A-21; VFD900CP23A-00; VFD900CP23A-21;

VFD1100CP43A-00; VFD1100CP43A-21; VFD1320CP43A-00;

VFD1320CP43A-21;

rFor fan model TMKC-EFKMI1 I IFor fan model T MKC-EFKM2 |

Loosen screw 1~4(as shown in the figure below), and disconnect the
fan’s power then remove the fan.

Loosen screw 1~4 (as shown in the figure below), and disconnect the

fan’s power then remove the fan. . .
Screw torque: 24~26kg-cm (20.8~22.6in-1bf). Screw torque: 24~26kg-cm (20.8~22.6in-Ibf).

Loosen screw 1 and screw 2 (as shown in the figure below), and disconnect fan’s power before removing the fan.
Screw torque: 24~26kg-cm (20.8~22.6in-1bf).
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Frame F  Corresponding models:
VFD1600CP43A-00; VFD1600CP43A-21; VFD1850CP43A-00; VFD1850CP43A-21;
VFD1600CP43A-00; VFD1600CP43A-21; VFD1850CP43A-00; VFD1850CP43A-21

LFor fan model "MKC-FFKM ; |As shown in the partially enlarged picture, disconnect the fan's power before you remove it.

Loosen the screws 1~4 and remove the fan (as shown in figure below). Screw torque: 24~26kg-cm (20.8~22.61b-in 4

[For fan model " MKC-FFKB,, | (2) Loosen the screws 5~8 (as shown in figure below) and remove the
cover. Screw torque: 24~26kg-cm (20.8~22.6Ib-in).
7

(1) Loosen the screws 1~4 (as shown in figure below) and remove the
cover. Screw torque: 14~16kg-cm (12.2~13.91b-in).

(3) As shown in the partially enlarged image, disconnect the fan’s power.
(4) Loosen the screws 9~11(figure 3) and remove the fan (figure 4). Screw torque: 24~26kg-cm (20.8~22.61b-in)

Figure3 Figure 4
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Frame G

Corresponding models:
VFD2200CP43A-00; VFD2200CP43A-21;
VFD2800CP43A-00; VFD2800CP43A-21;

[For fan model " MKC-GFKM | (2) Loosen the screws 1~ 8 (as shown in the figure below).
Screw torque: 35~40kg-cm (30.4~34.7Ib-in) 4

(1) Loosen the screws1~4 (as shown in figure below) and

remove the cover. Screw torque: 24~26kg-cm )
(20.8~22.61b-in). Then loosen screws 9~10 (as shown in the figure below).Then

remove the cover. Screw torque: 24~26kg-cm (20.8~22.61b-in)

(3) Loosen screws 1~3 and remove snap bushing 4~5 (as (4) Hook your index fingers to the two snap bushing holes
shown in the figure below) Screw torque: 15~20kg-cm 1~ 2(as shown in the figure below), then lift to remove the fan.
(12.2~13.91b-in) 4
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Frame H

Corresponding models:

VFD3150CP43A-00; VFD3550CP43A-00; VFD4000CP43A-00;
VFD3150CP43C-00; VFD3550CP43C-00; VFD4000CP43C-00
VFD3150CP43C-21; VFD3550CP43C-21; VFD4000CP43C-21

(2) Loosen the screws 5~12 and remove the top cover.

Screw torque: 24~26kg-cm(20.83~22.571b-in)

[Model T MKC-HFKM, |

(1) Loosen the screws 1~ 4 and remove the top cover.

-in)

Screw torque: 14~16kg-cm (12.2~13.91b

A

— o

(4) Loosen the screws 13~18 and remove the fan. Make sure fan’s is
properly disconnected before removal. Screw torque: 24~26kg-cm

(20.8~22.6Ib-in).

(3) Disconnect the fan’s power

Before removing the fan,

make sure that you have

disconnect the fan’s

When installing the fan,

make sure that you

connect the power cable

the right direction.
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Flange Mounting Kit

Corresponding frames: Frames A ~F
Frame A
FMKC-AFM14

Corresponding models: VFD022CP23A-21; VFD037CP23A-21; VFD037CP43A-21

Screw 1 *4 pieces
M3*P0.5; L=6mm

Screws 2*8 pieces
M6*P 1.0; L=16mm

Accessories 3*2 pieces

Accessories 1*1 piece

FMKC-AFMa
Corresponding models: VFD0O07CP23A-21; VFDO15CP23A-21; VFD055CP23A-21;
VFDO007CP43A/4EA-21; VFDO15CP43A/4EA-21; VFD022CP43A/4EA-21;
VFD040CP43A/4EA-21; VFDO55CP43A/4EA-21; VFDO75CP43A/4EA-21

Screw 1*8 pieces
M6*P 1.0; L=16mm

Accessories 1*2 pieces Accessories 2*2 pieces
Panel Cutout Diagrams Unit: mm [inch]
138.0 [5.43]
116.0 [4.57] /M6*P1.0(4X)
é <L/ or $6.5[¢0.26](4X)
8§
2=
- B - s o
< | o
&N&
O C——
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Installation of TMKC-AFM1a
Step1. Install accessory 1 by fastening 4 of the screw 1(M3). Screw torque: 6~8kg-cm (5.21~6.951b-in).

Step3.

Step4. Plate installation, place 4 of the screw 2 (M6) through accessory 2&3 and the plate then fasten the  screws.
Screw torque: 25~30kg-cm (5.21~6.941b-in).25~30kg-cm (21.7~261b-in) 4
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Installation of FTMKC-AFMg

1. Install accessory 1& 2 by fastening 2 of the screw 1(M3). Screw torque:25~30kg-cm (21.7~26Ib-in) 5 (As shown in the
figures below)

2. Install accessory 1& 2 by fastening 2 of the screw 1(M3).25~30kg-cm (21.7~26Ib-in) ; (As shown in the figures
below)

3. Plate installation, place 4 of the screw 2 (M6) through accessory 1&2 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~26 Ib-in) (As shown in the figures below)
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Frame B
FMKC-BFMa

Corresponding models: All Frame B models

Screw 1 *4 pieces ~ M8*P 1.25;
Screw 2*6 pieces ~ M6*P 1.0;

Accessories 1*2 pieces Accessories  2*2pce
Panel cutout diagram Unit : mm [inch]
226.0 [8.90]
198.0 [7.80]
173.0 [6.81]

|

|

|

|

G
322.0 [12.68]
350.0 [13.78]

M6*1.0 (6X) o
6.5 [00.26] (6X)
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Installation of FMKC-BFMa

1. Install accessory 1& 2 by fastening 4 of the screw 1(M8). Screw torque: 40~45kg-cm (34.7~39.0lb-in).
(As shown in the following figure)

ACCESSORIES 1

ACCESSORIES 1

ACCESSORIES 2

2.  Plate installation, place 6 of the screw 2 (M6) through accessory 1&2 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~261b-in). (As shown in the following figure)
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Frame C
FMKC-CFMg

Corresponding models: All Frame C models.

&R
Screw 1*4pce ~ M8*P 1.25;
Screw 2*8 pieces~ M6*P 1.0;
&>

Accessories 1*2pce Accessories 2*2pce

Panel cutout diagram Unit: :mm [inch]
286.0 [11.26]
258.0 [10.16]
231.0[9.09]

402.0[15.83]
430.0[16.93]

M6*1.0 (8X) or
76.5 [20.26] (8X)
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Installation of FMKC-CFMu

1. Install accessory 1& 2 by fastening 4 of the screw 1(M8). Screw torque: 50~55kg-cm (43.4~47.71b-in). (As
shown in the figures below)

ACCESSORIES 1 N
A
ACCESSORIES 2

2.  Plate installation, place 8 of the screw 2 (M6) through accessories 1&2 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~26.0lb-in). (As shown in the figures below)
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Frame D
Panel Cutout Diagrams Unit: mm [inch]

338[13.31]
285 [11.22]

M10*P1.5(4X)
OR ©11.0[0.43](4X)

100.39]

506.5 [19.94]

11.5[0.45] T
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Chapter 07 Optional Components

Panel Cutout Diagrams

384 [15.12] =

=3

Jj 335 [13.19] i =
|
|
|
|
|
|
|
|
|
|
|

g

| ~]

| 3
|
|
|
|
|
|
|
|
|
|
|
|

O ‘ o—i

B

o)

g

Unit :mm [inch]

M12*%P1.75(4X)
OR 813[0.51](4X)
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Installation for Frame D&E

Stepl. Loosen 8 screws and remove Fixture 2 Step5. Fasten 4 screws (as shown in the following
(as shown in the following figure) - figure). Screw torque: 24~26kg-cm (20.8~22.61b-in)

FIXTURE 2

Step2. Loosen 10 screws and remove Fixture 1 (as Step6. Fasten 5 screws (as shown in the figure
shown in the figure below.)

Step3. Fasten 4 screws (as shown in the figure Step7. Place 4 screws (M10) through Fixture 1&2 and

below). Screw torque: 30~32kg-cm (26.0~27.8lb-in). the plate then fasten the screws. (as shown in the
following figure) Screw torque: 200~240kg-cm
(173.6~208.3Ib-in).

FIXTURE 1

FIXTURE 2

Step4. Fasten 5 screws (as shown in the figure
below). Screw torque: 30~32kg-cm (26.0~27.8lb-in).

FIXTURE 1
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Frame F
Panel Cutout Diagram Unit: mm [inch]
M10*P1.5(4X)
430[16.94] OR #11.0[0.43](4X

380 [14.97]

97[
20 [0.79]

740 [29.16]

O
12[047] T

L INIT:mmlinchl
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Installation for Frame

Stepl. Loosen 12 screws and remove Fixture 2. Step4. Install Fixture 1 by fasten screw 13 ~26
Screw torque: 24~26kg-cm (20.8~22.61b-in).

Step2. Loosen 12 screws and remove Fixture 2. Step5. Place 4 of the M12 screws through Fixture 1&2
Screw torque: 24~26kg-cm (20.8~22.61b-in). and plate then fasten the screws.
Screw torque: 300~400kg-cm (260~3471b-in).

Screws M12*4~—

Step3. Loosen screw 13~ 26 and remove Fixture 1.
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IFD6530: USB/RS-485 Communication Interface

/\ Warning

v Please read throughly this instruction sheet before installation and putting it into use.

v" The content of this instruction sheet and the driver file may be revised without prior notice. Please
consult our distributors or download the most updated instruction/driver version at
http://www.delta.com.tw/product/em/control/cm/control_cm_main.asp

1. Introduction

IFD6530 is a convenient RS-485-t0-USB converter, which does not require external power-supply and complex
setting process. It supports baud rate from 75 to 115.2kbps and auto switching direction of data transmission. In
addition, it adopts RJ-45 in RS-485 connector for users to wire conveniently. And its tiny dimension, handy use of
plug-and-play and hot-swap provide more conveniences for connecting all DELTA IABU products to your PC.

Applicable Models: All DELTA IABU products.
® Application & Dimension

SN 1
- _
‘:—' - lP. under%lopment % i
t t 1 :
u%s
RS-485 ]
+ S,
= I - !
dﬂ .ﬂu&. e = @

Unit: mm [inch]

22.5[0.89] |

2. Specification

Power supply No external power is needed

Power consumption 1.5W

Isolated voltage 2,500vDC

Baud rate 75, 150, 300, 600, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps
RS-485 connector RJ-45

USB connector Atype (plug)

Compatibility Full compliance with USB V2.0 specification

Max. cable length RS-485 Communication Port: 100 m

Support RS-485 half-duplex transmission

7-46



Chapter 07 Optional Components

RJ-45
PIN Description PIN Description
8«1 1 Reserved 5 SG+
2 Reserved 6 GND
(e 3 GND 7 Reserved
= RJ-45 4 SG- 8 +OV

3. Preparation before installing the driver

Extract the driver file (IFD6530_Drivers.exe) by following the steps below. You could find driver file
(IFD6530_Drivers.exe) in the CD supplied with IFD6530.

Z#Note : Do NOT connect the IFD6530 to a computer before extracting the driver file.
STEP1 STEP 2

InstallShield Wizard X InstaliShield Wizard
License Agreement
Welcome to the InstallShield Wizard for Silicon Please rsad the folowing icenss agreement carsiuly.
Lat ies CP210x Evaluation Kit Tools

Press the PAGE DOWN key to see the rest of the agreement.
The InstallShieldR Wizard will install Slicon Laboratones
CP210x Evaluation Kit Tools Release 331

on computer. To continue, click Next A
o END-USER LICENSE AGREEMENT
IMPORTANT: READ CAREFULLY
BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIETARY MATERIAL ["LICENSED PRODUCT"). THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
AGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE] YOUR COMPANY'S

SSENT TO AND ACCEPTANCE OF THIS END-USER LICENSE AGREEMENT [THE &

Do you accept all the terms of the preceding License Agreement? If you choose No, the

setup will close, To:mtdSioanLakndoriesEPmmEvmdanlTodstemﬁ.il
. you must accept this sgreement.

coc | o [To]

STEP3 STEP 4

InstallShueld Wizard InstallShield Wizard

Choose Destination Location \ 3 i
Select fokder whete Setup wil install fles ‘ InstallShield Wizard Complete

Setup has finished nstaling Siicon Laboratones CP210x
Evaluation Kit Tools Release 3.31
on your computer,

Setup vll install Siicon Laboratones CP210x Evaluation Kit Tools Release 3.31
in the foowang folder,

To install to this folder, chck Nest. To install to a different folder, chck Browse and select
another folder,

Destination Folder

CASILabs\MCUACP210x Browse. .

ok [Foo] oo | [Finish ] - |

STEP5

You should have a folder marked SiLabs under drive C (c:\ SiLabs).
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4. Driver Installation

Now connect the IFD6530 to a USB port on your computer. Then follow the steps below to install the driver of
IFD6530.

STEP 1

Found New Hardware Wizard

Welcome to the Found New

Hardware Wizard

Windows wall search for cument and updated software by
looking on your computer, on the hardware installation CD, or on

the ‘Windows Update Web site [with your permission).
B I i

Can Windows connect to Windows Update to search for
software?

(&) Yes, this time anly
() Yes, now and every ime | connect a device
() No, not this time

Click Next to continue.

® &

STEP2

Found New Hardware Wizard Found New Hardware Wizard

This wizard helps vou nstall softwane for:
CP2103 USB to UART Bridge Controller

Thas wizard helps pou install software for:
CP2103 USB to UART Bridge Controller

‘_.} If pour hardware came with an installation CD
P o Noppy disk, inserl it now.

4 ) If pour hardware came with an installation CD

< o Noppy disk, insert it now. O R

‘What do pou want the wizaed to do? ‘What do you want the wizard to do?

) Install the software automatically [Recommended)
(%) Install fiom a kst or specific locabon (Advanced)

() Install the software automatically [Recommended)
() Install from a list or specific location [Advanced)

Click Next to continue: Click Next to continue.

|_ < Back ]I Mext » ]l Cancel l < Back ]l Next » |l Cancel l

9

Found New Hardware Wizard

Please choose your search and installation options.

(%) Search for the best diver in these locations.

Usze the check boxes below to limit or expand the default search, which includes local
paths and remowvable media. The best dimver found will be installed

[] Search removable media (foppy, CD-ROM...)
Inchide this location in the search:

CASILabs\MCUACP21 B:AWIN v

O Don't search. | will choose the diiver to install

Choase this opbion to select the device diver from a st ‘Windows does not guarantes that
thee diiver you choose will be the best match for pour hardware.

[ <Back | Mewt> | [ cancel |

Browse and select directory, or enter
C:\SiLabs\MCU\CP210x\WIN
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STEP 3 . ‘ STEP 4

Please wait while the wizard seaiches. .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has firished instaling the software for:

@ CP2103 USB to UART Bridge Controller E CP210x USE Compozite Device

3

Chck Finish to close the wizard

e

L 4
STEPS

Repeat Step 1 to Step 4 to complete
COM PORT setting.

5. LED Display

1. Steady Green LED ON: power is ON.
2. Blinking orange LED: data is transmitting.
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08 Installation of the Option Cards anoptiona

Select applicable option cards for your drive or contact local distributor for professional advice. To prevent drive

damage during installation, please remove the digital keypad and the cover before wiring. Refer to the instructions
Screw Torque: 8~10Kg-cm [6.9~8.71b-in. ]

Remove cover & keypad
Frame A, B and C:

below.

<
AN
W

o

0y

THE .
AR _

RN AW D O
L \ T
/%/%/////%//%/%%/ﬁ —— = \
NN R

As shown below, lift the cover then pull to remove it.

AR TR

ANERAKIY =

in.]

©

A
N\ g/

A Y
TARNRRR TN e
LY
AMKRNY

Screw Torque: 8~10Kg-cm [6.9~8.71b-in.]

Screw Torque: 12~15Kg-cm [10.4~131b

Frame D
Frame E:
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Frame F: Screw Torque: 12~15Kg-cm [10.4~131b-in.] As shown below, lift the cover then pull to remove it.

@R

Frame G: Screw Torque: 12~15Kg-cm [10.4~131b-in.] As shown below, lift the cover then pull to remove it.

Frame H: Screw Torque: 14~16Kg-cm [12.15~13.891b-in.]
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RJ45 (Socket) for digital keypad
KPC-CCO01; KPC-CEO1

e @ @  Please refer to CH10 Digital Keypad for more details on
KPC-CEOQI.

@  Please refer to CH10 Digital Keypad for more details on

optional accessory RJ45 extension cable.
@ ~ Slot2|Slot 1 A/ - 2 ' Communication Expansion Cards (Slot 1)

™~
i CMC-MODOI;
H % CMC-PDOI;
e CMC-DNOI;
OOOOO
0 CMC-EIPOI;

000000 OOOOOOE EMC-COPO1;

3 1/0O & Relay Expansion Card (Slot 3)

OleFdB1[E2 1€ EMC-D42A;
S
o o o] rs EMC-D611A;
EMC-R6AA;
4 |No Function
EMC-D42A
Terminals Descriptions
Common for Multi-function input terminals
COM Select SINK (NPN) /SOURCE (PNP) inJ1 jumper / external power
supply
Refer to parameters 02-27~02-30 in Chapter 11 to program the
multi-function inputs MI10~MI13.
Internal power is applied from terminal E24: +24Vdc+5% 200mA, 5SW
MI10~mi113  External power +24VDC: max. voltage 30VDC, min. voltage 19VDC,
30W
1/0 Expansion Card ON: the activation current is 6.5mA

OFF: leakage current tolerance is 10pA

Multi-function output terminals (photocoupler)
Duty-cycle: 50%

MO10~MO11  |Max. output frequency: 100Hz

Max. current: S0mA

Max. voltage: 48Vdc

Common for multi-function output terminals MO10,
MXM MO11(photocoupler)

Max 48VDC 50mA
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I/0 Expansion Card

Terminals

Descriptions

AC

AC power Common for multi-function input terminal (Neutral)

MI9~ MI14

Refer to Pr. 02.26~ Pr. 02.31 in Chapter 11for multi-function input
selection

Input voltage: 100~130VAC

Input frequency: 57~63Hz

Input impedance: 27Kohm

Terminal response time:

ON: 10ms

OFF: 20ms

EMC-R6AA

Relay Expansion
Card

Terminals

Descriptions

MO3 ~MO13

Refer to Pr. 02.36~ Pr. 02.46 in Chapter 11 for multi-function output
selection

Resistive load:

S5AN.O.)/3A(N.C.) 250VAC

5A(N.O.)/3A(N.C.) 30VDC

Inductive load (COS 0.4)

2.0A(N.O.)/1.2A(N.C.) 250VAC

2.0A(N.O.)/1.2A(N.C.) 30VDC

It is used to output each monitor signal, such as drive is in operation,

frequency attained or overload indication.

Screw Specifications for Option Cards’ Terminals:

Wire Gauge [24~12AWG (0.205~3.31mm”)

EMC-D42A

Torque 4K g-cm [3.471b-in]

Wire Gauge [24~16AWG (0.205~1.31mm”)

EMC-R6AA

Torque 6Kg-cm [5.211b-in]
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CMC-MODO1

B Features

1. Supports Modbus TCP protocol

2. MDI/MDI-X auto-detect

3.  Baud rate: 10/100Mbps auto-detect

4.  E-mail alarm

5. AC motor drive keypad/Ethernet configuration
6.  Virtual serial port.

[ | Product Introduction

® /O CARD & Relay Card
®  No function
® Comm. Card
@  RJ-45 connection port
®  Removable control circuit
terminal
B Specifications
Network Interface
Interface RJ-45 with Auto MDI/MDIX

Number of ports 1 Port

Transmission method | IEEE 802.3, IEEE 802.3u

Transmission cable | Category 5e shielding 100M

Transmission speed | 10/100 Mbps Auto-Detect

Network protocol ICMP, IP, TCP, UDP, DHCP, SMTP, MODBUS OVER TCP/IP, Delta Configuration

Electrical specifications

Power supply voltage 5VDC (provided by the AC drive )

Insulation voltage 2KV
Power consumption 0.8W
Weight 25¢g
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Environment Specifications

ESD(IEC 61800-5-1,IEC 6100-4-2)
EFT(IEC 61800-5-1,IEC 6100-4-4)

Noise Immunit
J Surge Teat(IEC 61800-5-1,IEC 6100-4-5)

Conducted Susceptibility Test(IEC 61800-5-1,IEC 6100-4-6)

Operation : -10°C ~ 50°C ( Temperature ) > 90% ( Humidity )

Operation Storage
Storage : -25°C ~ 70°C ( Temperature ) * 95% (Humidity )

Shock/Vibration resistance | International Standard: IEC 61800-5-1,IEC 60068-2-6 / IEC 61800-5-1,IEC 60068-2-27

Install CMC-MODO01 on VFD-CP2000

Switch off the power supply of VFD-CP2000.
Open the front cover of VFD-CP2000.

Place the insulation spacer into the positioning pin at Slot 1 (shown in Figure 3), and aim the two holes on the
PCB at the positioning pin. Press the pin to clip the holes with the PCB (see Figure 4).

Screw up at torque 6 ~ 8 kg-cm (5.21 ~ 6.94 in-lbs) after the PCB is clipped with the holes (see Figure 5).

[Figure4]

[Figure5]
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= Communication parameter for VFD-CP2000 to connect to an Ethernet

Before VFD-CP2000 is linked to an Ethernet, set up the communication parameters shown in the table below.
Then Ethernet master will be able to read/write the frequency characters and control characters from/into
VFD-CP2000 after communication parameters are set.

CP2000 Functions Factory setting Explanation
00-20 Set up source of frequency 0 Frequency command from keypad
00-21 Set up source of operation 5 Operation command from communication card.
command
09-30 Communication decoding 0 The decoding method for Delta AC Motor Drive
method (Delta AMD).
09-75 IP configuration 0 Static IP(0) / Dynamic IP (DHCP) (1)
09-76 IP address-1 192 IP address 192.168.1.5
09-77 IP address-2 168 IP address 192.168.1.5
09-78 IP address-3 1 IP address 192.168.1.5
09-79 IP address-4 5 IP address 192.168.1.5
09-80 Net mask-1 255 Net mask 255.255.255.0
09-81 Net mask-2 255 Net mask 255.255.255.0
09-82 Net mask-3 255 Net mask 255.255.255.0
09-83 Net mask-4 0 Net mask 255.255.255.0
09-84 Default gateway-1 192 Default gateway 192.168.1.1
09-85 Default gateway-2 168 Default gateway 192.168.1.1
09-86 Default gateway-3 1 Default gateway 192.168.1.1
09-87 Default gateway-4 1 Default gateway 192.168.1.1

Remove CMC- MODO01 from VFD-CP2000

1. Switch off the power supply of VFD-C2000.

2. Remove the two screws (see Figure 6).

3. Twist opens the card clip and inserts the slot type screwdriver to the hollow to prize the PCB off the card
clip (see Figure 7).

4. Twist opens the other card clip to remove the PCB (see Figure 8).

[Figure 8]
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Basic Registers
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BR .
number Property Content Explanation
#0 R Model name Set up by the system; read only. The model code of CMC-MODO01=H’0203
) . |Displaying the current firmware version in hex, e.g. H’0100 indicates the
#1 R Firmware version .
firmware version V1.00.
Release date of ‘I‘)lsplay,l’ng the dgtg in de01mal. fgrm. l0,0‘E)Os ilglt and 1,000s digit are for
#2 R ) month”; 100s digit and 10s digit are for “day”.
the version .. _ .
For 1 digit: 0 = morning; 1 = afternoon.
#11 R/W Modbus Timeout |Preset : 500 (ms)
#13 R/W Keep Alive Time |Preset - 30 (s)

LED Indicators & Troubleshooting

LED Indicators
LED Status Indication Action
On Power supply in normal No action required
status
P ER . .
ow Green Off No power sunpl Check if the power supply is
p PPLY plugged.
On Network connection in No action required
normal status
LINK Green Flashes Network in operation No action required
Off Network not connected Check if the network cable is
connected
Troubleshooting
Abnormality Cause Action
AC motor drive not powered Check 1'f AC motor drive is powered, and if the power
supply is normal.
POWER LED off .
CMC-MODO1 not connected to | Make sure CMC-MODO1 is connected to AC motor
AC motor drive drive.
CMC-MODO1 not connected to | Make sure the network cable is correctly connected to
network network.
LINK LED off

Poor contact to RJ-45 connector

Make sure RJ-45 connector is connected to Ethernet
port.

No module found

CMC-MODO01 not connected to
network

Make sure CMC-MODO1 is connected to network.

PC and CMC-MODO01 in
different networks and blocked
by network firewall.

Search by IP or set up relevant settings by AC motor
drive keypad.

Fail to open
CMC-MODO1 setup

page

CMC-MODO01 not connected to
network

Make sure CMC-MODO1 is connected to the network.

Incorrect communication setting
in DCISoft

Make sure the communication setting in DCISoft is set
to Ethernet.

PC and CMC-MODO1 in
different networks and blocked
by network firewall.

Conduct the setup by AC motor drive keypad.
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Abnormality

Cause

Action

Able to open
CMC-MODO1 setup
page but fail to
utilize webpage
monitoring

Incorrect network setting in
CMC-MODO01

Check if the network setting for CMC-MODO1 is
correct. For the Intranet setting in your company, please
consult your IT staff. For the Internet setting in your
home, please refer to the network setting instruction
provided by your ISP.

Fail to send e-mail

Incorrect network setting in
CMC-MODO1

Check if the network setting for CMC-MODO1 is
correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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Features

1

2.
3.
4

Chapter 08 Installation of the Option Cards

Supports PZD control data exchange.

Supports PKW polling AC motor drive parameters.

Supports user diagnosis function.

Auto-detects baud rates; supports Max. 12Mbps.

Product Introduction

1. NET indicator
2. POWER indicator

3. Positioning hole

4. AC motor drive connection

port
5. PROFIBUS DP connection

port

6. Screw fixing hole

O 7 Fool-proof groove

Specifications

PROFIBUS DP Communication Connector

Interface

DB9 connector

Transmission method

High-speed RS-485

Transmission cable

Shielded

1.1

twisted  pair

Electrical isolation

500VDC

Communication

Message type Data exchange periodically
Module name CMC-PDO1

GSD document DELTA08DB.GSD
Company ID 08DB(HEX)

Serial transmission
speed supported
(auto-detection)

( bits per second )

Support 9.6kbps; 19.2kbps; 93.75kbps; 187.5kbps; 500kbps; 1.5Mbps; 3Mbps; 6Mbps; 12Mbps

Electrical Specification

Power supply 5VDC (provided by AC Motor Drive )
Insulation 500VDC

Power W

Weight 28¢g
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Environment Specification

ESD(IEC 61800-5-1,IEC 6100-4-2)
EFT(IEC 61800-5-1,IEC 6100-4-4)

Noise immunit
d Surge Teat(IEC 61800-5-1,IEC 6100-4-5)

Conducted Susceptibility Test(IEC 61800-5-1,IEC 6100-4-6)

Operation : -10°C ~ 50°C ( Temperature ) * 90% ( Humidity )
Operation /storage
Storage : -25°C ~ 70°C ( Temperature ) > 95% ( Humidity )

Shock / vibration International standardIEC61131-2, IEC68-2-6 (TEST Fc) / IEC61131-2 & IEC
resistance 68-2-27(TEST Ea)
Installation

PROFIBUS DP Communication Connector: Definition of pins

Pin Name Definition
1 - Not defined
2 - Not defined
3 Rxd/Txd-P Sending/receiving data P(B) 9 S
4 - Not defined
5 DGND Data reference ground
6 VP Power voltage — positive
7 - Not defined ° !
8 Rxd/Txd-N Sending/receiving data N(A)
9 - Not defined

LED Indicator and Troubleshooting

There are 2 LED indicators on CMC-PDO01. POWER LED displays the status of the working power. NET LED displays
the connection status of the communication.

POWER LED
LED status Indication Action
Green light on Power supply in normal status. No action required
Off No power Check if CMC-PDO1 and AC motor drive are properly
connected.
NET LED
LED status Indication Action
Green light on Normal status No action required
. CMC-PDO1 is not connected
Red light on to PROFIBUS DP bus. Connect CMC-PDO01 to PROFIBUS DP bus.
. Invalid PROFIBUS Set the PROFIBUS address of CMC-PDO01 between 1 ~ 125
Red light flashes L .
communication address (decimal)
. CMC_PD.Ol .falls t.O Switch off the power and check whether CMC-PDO1 is
Orange light flashes communication with AC .
motor drive correctly and normally connected to AC motor drive.
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CMC-DNO1

B Features

1.  Based on the high-speed communication interface of Delta HSSP protocol, able to conduct immediate control
to AC motor drive.

Supports Group 2 only connection and polling I/O data exchange.

For I/O mapping, supports Max. 32 words of input and 32 words of output.

Supports EDS file configuration in DeviceNet configuration software.

ok we

Supports all baud rates on DeviceNet bus: 125kbps, 250kbps, 500kbps and extendable serial transmission
speed mode.

Node address and serial transmission speed can be set up on AC motor drive.

= o

Power supplied from AC motor drive.

[ | Product introduction

® o @6 & ®
@ - - » d O @ :
1. NS indicator
0000
2. MS indicator
3. POWER indicator
]
4. Positioning hole
gk . .
5. DeviceNet connection port
ilm - 6. Screw fixing hole
. D 7. Fool-proof groove
m : - e % 8 8 & 8. AC motor drive connection
O 1 L0 1 1 O
® @
B Specifications
DeviceNet Connector
Interface 5-PIN open removable connector. Of 5.08mm PIN interval
Transmission method | CAN
Transmission cable Shielded twisted pair cable (with 2 power cables)

Transmission speed 125kbps, 250kbps, 500kbps and extendable serial transmission speed mode

Network protocol DeviceNet protocol

AC Motor Drive Connection Port

Interface 50 PIN communication terminal

Transmission method | SPI communication

) ; 1. Communicating with AC motor drive
Terminal function . .
2. Transmitting power supply from AC motor drive

Communication

protocol Delta HSSP prOtOCOI
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Chapter 08 Installation of the Option Cards

Power supply 5VDC (provided by AC motor drive)
Insulation 500VDC

Communication | 0.85W

Power 1w

Weight 23g

Environmental Specifications

Noise immunity

ESD (IEC 61800-5-1,IEC 6100-4-2)
EFT (IEC 61800-5-1,IEC 6100-4-4)

Surge Teat(IEC 61800-5-1,IEC 6100-4-5)
Conducted Susceptibility Test (IEC 61800-5-1,IEC 6100-4-6)

Operation Operation: -10°C ~ 50°C (temperature), 90% (humidity), pollution degree 2
/storage Storage: -25°C ~ 70°C (temperature), 95% (humidity, non-condensing)

Shock / vibration | International standards: IEC61131-2, IEC68-2-6 (TEST Fc)/IEC61131-2 & IEC
resistance 68-2-27 (TEST Ea)

DeviceNet Connector: Definition of Pins

PIN Signal Color Definition 5
1 V+ Red DC24V o) 1
2 H White Signal+ Z 2
3 - Earth o) 4
4 L Blue Signal- OLe)
5 V- Black ov S

LED Indicator & Troubleshooting

There are 3 LED indicators on CMC-DNO1. POWER LED displays the status of power supply. MS LED and
NS LED are dual-color LED, displaying the connection status of the communication and error messages.

POWER LED
LED status Indication Action
On Power supply in abnormal status. Check the power supply of CMC-DNOI.
Off Power supply in normal status No action required
NS LED
LED status Indication Action
1. Check the power of CMC-DNO1 and see if the
N l CMC-DNO1 h connection is normal.
Off O Power supp1y of i as not 2. Make sure at least one or more nodes are on the bus.
completed MAC ID test yet. ) ) o
3. Check if the serial transmission speed of
CMC-DNO1 is the same as that of other nodes.
Green light CMC-DNO1 is on-line but has not 1. Configure CMC-DNO1 to the scan list of the master.
flashes established connection to the master. 2. Re-download the configured data to the master.
Green light on CMC-DNOL is on-line and is normally No action required
connected to the master
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Red light CMC-DNO1 is on-line, but I/O 1. Check if the network connection is normal.

flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all the MAC IDs on the network are not

C repeated.
;' El: CCOIIBT;T;;?(Z is down. 2. Check if the network installation is normal.
Red light on 3' N K ore | 3. Check if the baud rate of CMC-DNO1 is consistent
- No networ p ower s.upp Y. with that of other nodes.
4. CMC-DNOL is off-line. 4. Check if the node address of CMC-DNOI is illegal.
5. Check if the network power supply is normal.
MS LED
LED status Indication How to correct

Off No power supply or being off-line Check the power supply of CMC-DNO1 and see of the
connection is normal.

Green light Waiting for I/0 data Switch the master PLC to RUN status

flashes

Green light on | 1/O data are normal --

Red light Mappine error 1. Reconfigure CMC-DNO1

flashes ppIng 2. Re-power AC motor drive

: 1. See the error code displayed on AC motor drive.
Red light H
ed light on ardware error 2. Send back to the factory for repair if necessary.
Orange light CMC-DNOL is establishing connection If the flashing lasts for a long time, check if .
. . CMC-DNO1 and AC motor drive are correctly installed

flashes with AC motor drive.

and normally connected to each other.

8-14



Chapter 08 Installation of the Option Cards

CMC-EIPO1

| Features

Supports Modbus TCP and Ethernet/IP protocol
MDI/MDI-X auto-detect

Baud rate: 10/100Mbps auto-detect

AC motor drive keypad/Ethernet configuration

A e

Virtual serial port

® Product Introduction

2 ® [Figurel]
O D
1. Screw fixing hole
2. Positioning hole
3. AC motor drive connection
port
4. LINK indicator
00000000
5. RJ-45 connection port
T ] ©® © 6. POWER indicator
“ — 0 %% O 7. Fool- f
o%%as . proof groove
O O
© p | q \ ©
(©) ©) ® @
B Specifications
Network Interface
Interface RJ-45 with Auto MDI/MDIX
Number of ports 1 Port
Transmission IEEE 802.3, IEEE 802.3u

Transmission cable | Category 5e shielding 100M

Transmission speed | 10/100 Mbps Auto-Detect

ICMP, 1P, TCP, UDP, DHCP, HTTP, SMTP, MODBUS OVER TCP/IP, Ethernet/IP, Delta

Network protocol .
Configuration

Electrical Specifications

Weight 25g
Insulation Voltage 500VDC
Power Consumption 0.8W
Power Supply Voltage 5VDC
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Environment Specifications

Noise immunity

ESD (IEC 61800-5-1,IEC 61000-4-2)

EFT (IEC 61800-5-1,IEC 61000-4-4)

Surge Test (IEC 61800-5-1,IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1,IEC 61000-4-6)

Operation: -10°C ~ 50°C (temperature), 90% (humidity), pollution degree 2

(0] tion/st
S Storage: -25°C ~ 70°C (temperature), 95% (humidity), non-condensing
Vibration/shock | o tional standard: IEC 61800-5-1, IEC 60068-2-6/IEC 61800-5-1, IEC 60068-2-27
immunity
Installation

Connecting CMC-EIPO01 to a Network

1. Turn off the power of AC motor drive.

RJ45
2. Open the cover of AC motor drive.
3. Connect CAT-5e network cable to RJ-45 port on CMC-EIP01 (See
Figure 2). ﬁ ‘
[Figure 2]
RJ-45 connector: Definition of Pins
PIN Signal Definition PIN Signal Definition
1 Tt Positive po?e for 5 B N/C
data transmission B@ﬂ
) Tx- Negative pqle .for 6 Rx- Negative p.01'6 for
data transmission data receiving
3 Rt Positive p(')lc-j: for 7 _ N/C 81
data receiving
4 -- N/C 8 -- N/C

Connecting CMC-EIP01 to VFD-CP2000

1. Switch off the power of AC motor drive.

2. Open the front cover of AC motor drive.

3. Place the insulation spacer into the positioning pin at Slot 1 (shown in Figure 3),

and aim the two holes on the PCB at the positioning pin. Press the pin to clip the holes
with the PCB (see Figure 4).
4. Screw up at torque 6 ~ 8 kg-cm (5.21 ~ 6.94 in-lbs) after the PCB is clipped with the holes

(see Figure 5).

[Figure 3] [Figure 4]
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[Figure 5]

Communication parameter for VFD-CP2000 to connect to an Ethernet

Before VFD-CP2000 is linked to an Ethernet, set up the communication parameters shown in the table below.
Then Ethernet master will be able to read/write the frequency characters and control characters from/into

VFD-CP2000 after communication parameters are set.

CP2000 Parameters Functions Factﬁgyeze):tting Explanation
00-20 fresqel;elilpcjoc%mfn d 0 Frequency command from keypad
00-21 Set up source of 5 Operation command from communication
operation command card.
09-30 Comrpunication 0 Thf: decoding method for Delta AC Motor
decoding method Drive (Delta AMD).
09-75 IP configuration 0 Static IP(0) / Dynamic IP
09-76 IP address-1 192 IP address 192.168.1.5
09-77 IP address-2 168 IP address 192.168.1.5
09-78 IP address-3 1 IP address 192.168.1.5
09-79 IP address-4 5 IP address 192.168.1.5
09-80 Net mask-1 255 Net mask 255.255.255.0
09-81 Net mask-2 255 Net mask 255.255.255.0
09-82 Net mask-3 255 Net mask 255.255.255.0
09-83 Net mask-4 0 Net mask 255.255.255.0
09-84 Default gateway-1 192 Default gateway 192.168.1.1
09-85 Default gateway-2 168 Default gateway 192.168.1.1
09-86 Default gateway-3 1 Default gateway 192.168.1.1
09-87 Default gateway-4 1 Default gateway 192.168.1.1
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Remove CMC-EIPO01 from VFD-CP2000

1.Switch off the power supply of VFD-CP2000.

2.Remove the two screws (see Figure 6).
3. Twist opens the card clip and inserts the slot type screwdriver to the hollow to prize the PCB off the card

clip (see Figure 7)

4. Twist opens the other card clip to remove the PCB (see Figure 8).

[Figure 8]

LED Indicators & Troubleshooting

[Figure 7]

There are 2 LED indicators on CMC-EIP0O1. The POWER LED displays the status of power supply, and the
LINK LED displays the connection status of the communication.

LED Indicators
LED Status Indication Action
On Power supply in normal status No action required
POWER Green
Off No power supply Check the power supply.
On Network connection in normal status | No action required
LINK Green Flashes | Network in operation No action required
Off Network not connected Check if the network cable is
connected.
Troubleshooting
Abnormality Cause Action
AC motor drive not powered Check 1.f AC motor drive is powered, and if the power
POWER LED supply is normal.
off -
CMC EIPOI not connected to AC Make sure CMC-EIPO1 is connected to AC motor drive.
motor drive
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Abnormality Cause Action
CMC-EIP01 not connected to Make sure the network cable is correctly connected to
LINK LED off network network.
Poor contact to RJ-45 connector Make sure RJ-45 connector is connected to Ethernet port.
CMC-EIPO1 not connected to Make sure CMC-EIPO1 is connected to network.
No network
communication P
card found PC and CMC-EIPO1 in different Search by IP or set up relevant settings by AC motor

networks and blocked by network
firewall.

drive keypad.

Fail to open

CMC-EIPO1 not connected to
network

Make sure CMC-EIPO1 is connected to the network.

Incorrect communication setting in

Make sure the communication setting in DCISoft is set to

CMC-EIP01 DCISoft Ethernet.
setup page

PC and CMC-EIPO1 in different

networks and blocked by network Conduct the setup by AC motor drive keypad.

firewall.
Able to open . . .
CMC-EIPO1 Check if the network se.ttlng for CMC-EIPO1 is correct.
setun page but Incorrect network setting in For the Intranet setting in your company, please consult
fail fol?u t{iglize CMC-EIPO1 & your IT staff. For the Internet setting in your home,
webpage please refer to the network setting instruction provided by

page your ISP.

monitoring

Fail to send
e-mail

Incorrect network setting in
CMC-EIPO1

Check if the network setting for CMC-EIP01 is correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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EMC-COPO1
u RJ-45: Definition of Pins
Pin Pin name Definition
1 CAN H CAN H bus line (dominant high)
2 CAN L CAN L bus line (dominant low)
3 CAN_GND |Ground/0V/V-
' ESIN 6 | CAN.GND | Ground/0V/V-
Male Female
B Specifications
Interface RJ-45
Number of ports 1 Port
Transmission method CAN
Transmission cable CAN standard cable
Transmission speed 1M 500k 250k 125k 100k 50k
Communication protocol CANopen protocol

m  CANopen Communication Cable
Model : TAP-CB03, TAP-CB04

L+ 10
8 8
- [ O W0 -
1 1
Title Part No. L .
mm inch
1 TAP-CB03 500+ 10 19+04
2 TAP-CB04 1000+ 10 39+04

u CANOpen Breakout Box

Model : TAP-CNO3
66.50[2.62]

87.00[3.43]
42.00[1.65]
1

=L

~
i i _ L@/

I==NOTE]

Please refer to CANopen user manual for more details on CANopen operation.

CANopen user manual can also be downloaded on Delta website: http:/www.delta.com.tw/industrialautomation/.
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09 CP2000 Specifications

230V series
Frame size A B Cc D E
Model :VFD_ __ _CP23A-_ _ 007]015(0221037]055(0751110|150]185(220{300] 370|450 550 | 750 | 900
Rated Output Capacity (kVA) 213|146 (84]112])18|24|130|36]42(58|72] 86 [110(128
Rated Output Current (A) 517511015 (21|31]46|61| 75|90 |105(146(180|215|276 |322
— | Applicable Motor Output(kwW) [08|15(2237 |55 (75|11 15|19 |22 |30 |37 (45| 55 | 75 | 90
% Applicable Motor Output(HP) | 1 | 2 [ 3 | 5 |75|10|[15|20] 25|30 [ 40|50 ] 60 | 75 | 100 | 125
‘5 Overload tolerance 120% of rated current for 1 minute during every 5 minutes
Max. output frequency(Hz) 600.00Hz 400.00Hz
g Carrier Frequency(kHz) 2~15kHz (8KHz) 2~10kHz(6KHz) 2~9kHz(4KHz)
% Rated Output Capacity (kVA) | 18| 2 [3.2|44]168|10|13[20]26|30|36(|48 |58 72 | 86 |102
E‘ Rated Output Current (A) 46 5 | 8 |11 |17 |25(33 (49| 65| 75|90 |120(146( 180 | 215 | 255
> Applicable Motor Output(kW) |0.4]08(15|22]37|55|75|11 15|19 | 22|30 |37 | 45|55 | 75
§ Applicable Motor Output(HP) |05| 1 [ 2 | 3| 5 |75[10|15] 20|25 [ 30| 40|50 | 60 | 75 | 100
§ 120% of rated current for 1 minute during every 5 minutes,
2 Overload tolerance
160% of rated current for 3 seconds during every 25 seconds
Max. output frequency(Hz) 600.00Hz 400.00Hz
Carrier Frequency(kHz) 2~15kHz (8KHz) 2~10kHz (6KHz) 2~9 kHz(4kHz)
Input Current (A) Light Duty 6.4]9.6(15|22|25|35]|50|65(83(100(116/146]180| 215|276 | 322
-§ Input Current (A) Normal Duty 391641216 (20|28 36|52 |72|83]|99|124|143| 171|206 245
; Rated Voltage/Frequency 3-phase AC 200V~240V (-15% ~ +10%), 50/60Hz
a Operating Voltage Range 170~265Vac
Frequency Tolerance 47~63Hz
Natural
Cooling method Fan Cooling
Cooling
Braking Chopper Frame A,B,C: Built-in Frame D and E: Optional
Frame D and E: 3%
DC choke Frame A, B,C: Optional
built-in
EMI Filter Optional
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460V series
Frame size A B Cc
Model: VFD_ _ CP43A-_;
007 | 015 | 022 | 037 | 040 | 055 | 075 | 110 | 150 | 185 | 220 | 300 | 370
VFD___ CP4EA-
Rated Output Capacity (kVA) |24 [ 29| 4 [ 6 [ 84|96 |112| 18 | 24 | 29 | 36 | 45 | 57
Rated Output Current (A) 3 37| 5 [75]105] 12 | 14 |225( 30 | 36 | 45 | 56 | 72
— | Applicable Motor Output(kW) |0.75f 1.5 122 |37 4 (55| 75| 11 ( 15 |185| 22 | 30 | 37
% Applicable Motor Output(HP) 1 2 3 5 5 (751 10| 15|20 | 25 | 30 | 40 | 50
‘% Overload tolerance 120% of rated current for 1 minute during every 5 minutes
Max. output frequency(Hz) 600.00Hz
g Carrier Frequency(kHz) 2~15kHz(8KHz) 2~10kHz(6KHz)
:ia Rated Output Capacity (kVA) |22 |24 |32 |48 |72 |84 |10 |14 |19 | 25 | 30 | 36 | 48
a3 Rated Output Current (A) 28| 3 4 6 9 [(105( 12 | 18 | 24 | 32 | 38 | 45 | 60
= Applicable Motor Output(kwW) | 0.4 1075|1522 | 37| 4 (55| 75| 11 | 15 [185| 22 | 30
§ Applicable Motor Output(HP) | 05| 1 2 3 5 5 |75110] 15| 20 | 25 | 30 | 40
§ 120% of rated current for 1 minute during every 5 minutes,
< Overload tolerance
160% of rated current for 3 seconds during every 25 seconds
Max. output frequency(Hz) 600.00Hz
Carrier Frequency(kHz) 2~15kHz (8KHz) 2~10kHz (6kHz)
Input Current (A) Light Duty 43|54 |74 )11 |16 |18 20| 25 (33 | 39 | 47 | 58 | 76
g Input Current (A) Normal Duty 354315987 14 (155 17 | 20 | 26 | 35 | 40 | 47 | 63
; Rated Voltage/Frequency 3-Phase AC 380V~480V ( -15%~+10%), 50/60Hz
a Operating Voltage Range 323~528Vac
Frequency Tolerance 47~63Hz
Cooling method Natural Cooling Fan Cooling
Braking Chopper Frame A,B,C: Built-in
DC choke Frame A, B,C: Optional
Frame A, B, Cof VFD_ _ __CP4EA-_ _, EMI filter Built-in;
EMI Filter
Frame A, B, Cof VFD_ _ __CP43A-_ _, EMI filtter Optional
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460V series
Frame size D E F G H
Model: VFD_ _ _ _CP43A-_ _;
450 | 550 | 750 | 900 [1100|1320]1600(18502200|2800]3150(3550 (4000
VFD__ _ _CP43C-_ _
Rated Output Capacity (KVA) | 73 | 88 [ 115|143 [ 175 | 196 | 247 | 273 | 367 | 422 | 491 | 544 | 613
Rated Output Current (A) 91 | 110 | 144 | 180 | 220 | 246 | 310 | 343 | 460 [ 530 | 616 | 683 | 770
— | Applicable Motor Output(kW) | 45 | 55 [ 75 [ 90 | 110 | 132 | 160 | 185 | 220 | 280 [ 315 | 355 | 400
% Applicable Motor Output(HP) 60 | 75 | 100 | 125 [ 150 | 175 | 215 | 250 | 300 | 375 | 425 | 475 | 536
5 Overload tolerance 120% of rated current for 1 minute during every 5 minutes
Max. output frequency(Hz) 600.00Hz 400.00Hz
g Carrier Frequency(kHz) 2~10kHz(6KHz) 2~9 kHz(4KHz)
% Rated Output Capacity (kVA) | 58 | 73 | 88 | 120 | 143 | 175 | 207 | 247 | 295 | 367 | 438 | 491 | 544
E‘ Rated Output Current (A) 73 |1 91 | 110 | 150 | 180 | 220 | 260 | 310 | 370 | 460 | 550 | 616 | 683
- Applicable Motor Output(kW) | 37 | 45 | 55 | 75 | 90 | 110 | 132 | 160 | 185 | 220 | 280 | 315 | 355
§ Applicable Motor Output(HP) 50 | 60 | 75 [ 100 | 125 ] 150 | 175 | 215 | 250 | 300 | 375 | 425 | 475
é 120% of rated current for 1 minute during every 5 minutes,
< Overload tolerance
160% of rated current for 3 seconds during every 25 seconds
Max. output frequency(Hz) 600.00Hz 400.00Hz
Carrier Frequency(kHz) 2~10kHz(6KHz) 2~9 kHz(4KHz)
Input Current (A) Light Duty 91 | 110 | 144 | 180 | 220 | 246 | 310 | 343 | 460 | 530 | 616 | 683 | 770
_g Input Current (A) Normal Duty 74 | 101 | 114 | 157 | 167 | 207 | 240 | 300 | 380 | 400 | 494 | 555 | 625
; Rated Voltage/Frequency 3-Phase AC 380V~480V ( -15%~+10%), 50/60Hz
a Operating Voltage Range 323~528Vac
Frequency Tolerance 47~63Hz
Cooling method Fan Cooling
Braking Chopper Frame D and above: Optional
DC choke Frame D and above: 3% built-in
EMI Filter Frame D and above: Optional
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Control Characteristics

Control Method

1: V/F(V/F control), 2: SVC(Sensorless Vector Control),

Starting Torque

Reach up to 150% or above at 0.5Hz.

V/F Curve 4 point adjustable V//F curve and square curve
Speed Response Ability 5Hz

Torque Limit Normal Duty: Max. 170% torque current
Torque Accuracy +5%

Max. Output Frequency (Hz)

230V series: 600.00Hz (55kw and above: 400.00Hz);
460V series: 600.00Hz (90KW and above: 400.00Hz)

Frequency Output Accuracy

Digital command:+0.01%, -10°C~+40°C, Analog command: +0.1%, 25+10°C

Output Frequency Resolution

Digital command: 0.01Hz, Analog command: max. output frequency x 0.03/60 Hz (11 bit)

Overload Tolerance

Light duty: 120% of rated current for 1 minute;
Normal duty: 120% of rated current for 1 minute;160% of rated current for 3 seconds

Frequency Setting Signal

0~+10V, 4~20mA, 0~20mA, pulse input

Accel. /Decel. Time

0.00~600.00/0.0~6000.0 seconds

Fault restart Parameter copy | Dwell BACnet Momentary
Communication | power loss ride
thru
Speed search Over-torque Torque limit 16-step speed Accel/Decel.
detection (max) time switch
S-curve 3-wire Auto-Tuning Frequency Cooling fan
accel/decel sequence (rotational, upper/lower on/off switch
Main control function stationary) limit settings
Slip Torque JOG frequency | MODOBUS DC injection
compensation compensation communication | braking at
(RS-485 RJ45, start/stop
max. 115.2
kbps)
Smart Stall PID control Energy saving
(with sleep control
function)
230V series

Fan Control

460V series

Models higher than VFD150CP23A-21 (included) are PWM control ;
Models lower than VFD150CP23A-21 (not included) are on/off switch control.

Models higher than VFD150CP43A-21/4EA-21 (included) are PWM control ; Models lower
than VFD150CP43A-21/4EA-21(not included) are on/off switch control.

Protection Characteristics

Motor Protection

Electronic thermal relay protection

Over-current Protection

Normal Duty: Over-current protection for 240% rated current
Current clamp T Normal duty: 170~175% ,

Over-voltage Protection

230: drive will stop when DC-BUS voltage exceeds 410V
460: drive will stop when DC-BUS voltage exceeds 820V

Over-temperature Protection

Built-in temperature sensor

Stall Prevention

Stall prevention during acceleration, deceleration and running independently

Restart After Instantaneous
Power Failure

Parameter setting up to 20 seconds

Grounding Leakage Current
Protection

Leakage current is higher than 50% of rated current of the AC motor drive

International Certifications

C€E «Wws cB/T12668-2
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Environment for Operation, Storage and Transportation:

DO NOT expose the AC motor drive in harsh environments, such as dust, direct sunlight, corrosive/inflammable gasses, humidity, liquid and
vibration environment. The salt in the air must be less than 0.01mg/ cm? every year.

Installation IEC60364-1/IEC60664-1 Pollution degree 2, Indoor use only
location

Surrounding
Temperature

Storage -25°C ~ +70°C

Transportation [-25°C ~ +70°C

Non-condensation, non-frozen

Rated Humidity

Operation Max. 90%

Storage/ Max. 95%
Transportation

No condense water

Environment

Air Pressure | Operation/ Storage |86 to 106 kPa

Transportation 70 to 106 kPa

Pollution Level [IEC721-3-3

Operation Class 3C2; Class 352

Storage Class 2C2; Class 2S2

Transportation |Class 1C2; Class 1S2

No concentrate

Altitude Operation

If AC motor drive is installed at altitude 0~1000m, follow normal operation
restriction. If it is install at altitude 2000~3000m, decrease 2% of rated current or
lower 0.5°C of temperature for every 100m increase in altitude. Maximum altitude
for Corner Grounded is 2000m.

Storage

Package Drop

Transportation

ISTA procedure 1A(according to weight) IEC60068-2-31

1.0mm, peak to peak value range from 2Hz to 13.2 Hz; 0.7G~1.0G range from 13.2Hz to 55Hz; 1.0G range from

Vibration
55Hz to 512 Hz. Comply with IEC 60068-2-6
IEC/EN 60068-2-27
Under 220Ibs (100ka): 15 g peak acceleration, 11 ms duration, half-sine, equipment tested in operating mode.
Impact

Over 2201bs(100kq): 10 g peak acceleration, 11ms duration, half-sine, equipment tested in non-operating mode.

Equipment may be tested in subassemblies.

Operation Max.
Position position)

. |10 ;¢—10°
allowed offset angle +10° (under normal installation \%’

Specification for Operation Temperature and Protection Level

Operation
Model Frame Top cover Conduit Box Protection Level Temperature
Frame A~C Remove top cover IP20/UL Open Type ND:-10~50C
230V: 0.75~30kW Standard conduit LD: -10~40C
VEDxxxxCP23A-21 [#60V: 0.75~37kW Standard with top plate IP20/UL Typel/NEMA1 ND: -10~40°C
VFDXXxXCP43A-21 cover LD: -10~40°C
VFDxxxxCP4EA-21, [Frame D~H IP20/UL Typel/NEMA1 ND: -10~40C
VEDXxxxCP43C-21 [230V: above 37kW LD: -10~40C
160V: above 45KW N/A With conduit box
Frame D~H 1PO0 ND: -10~50°C
230V: above 37kW Without conduit box (IP20/UL Open Type LD: -10~40C
VFDxxxxCP23A-00
460V: above 45kW N/A Only the circled area is IP0O, (ND =N0rma|
VFDxxxxCP43A-00
other parts are 1P20. Duty; LD = Light
VFDxxxxCP43C-00,
Duty)
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10 Digital Keypad

KPC-CCO01

KPC-CEO01(Option)

) Communication Interface
RJ-45 (socket) ~ RS-485 interface;

® Installation Method
Embedded type and can be put flat on the surface of
the control box. The front cover is water proof.

@  Charge the digital keypad for 6 minutes before
you use it to program Delta’s AC Motor Drive.

@® \What's new at KPC-CCO01 keypad?

-1t supports calendar function of PLC ( See Chapeter
17 for more infomation about PLC.)

-The available editing pages reach the maximum
number of pages supported by TP Editor.

-TP Editor v.140.1 is required

-1t supports VFDSoft to read parameters. Please go to
http://www.delta.com.tw/ to download VFDSoft
v1.45.

Descriptions of Keypad Functions

Key Descriptions
Start Operation Key
1. It is only valid when the source of operation command is from the keypad.
2. It can operate the AC motor drive by the function setting and the RUN LED will be ON.
3. It can be pressed again and again at stop process.
4. When enabling “HAND” mode, it is only valid when the source of operation command is from
the keypad.

Stop Command Key. This key has the highest processing priority in any situation.

1. When it receives STOP command, no matter the AC motor drive is in operation or stop status,
the AC motor drive needs to execute “STOP” command.

2. The RESET key can be used to reset the drive after the fault occurs. For those faults that can’t be
reset by the RESET key, see the fault records after pressing MENU key for details.

Operation Direction Key

1. This key is only control the operation direction NOT for activate the drive. FWD: forward,
REV: reverse.

2. Refer to the LED descriptions for more details.

ENTER Key
Press ENTER and go to the next level. If it is the last level then press ENTER to execute the command.

ESC Key

ESC key function is to leave current menu and return to the last menu. It is also functioned as a return
key in the sub-menu.

Press menu to return to main menu.

Menu content:

KPC-CEO1 does not support function 5 ~13.

1. Detail Parameter 7. Quick/Simple Setup 13. PC Link
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Chapter 10 Digital Keypad

2. Copy Parameter 8. Display Setup
3. Keypad Locked 9. Time Setup
4. PLC Function 10. Language Setup
5. CopyPLC 11. Startup Menu
6. Fault Record 12. Main Page
Direction: Left/Right/Up/Down
1. In the numeric value setting mode, it is used to move the cursor and change the numeric value.
2. In the menu/text selection mode, it is used for item selection.

Function Key

1. It has the factory setting function and the function can be set by the user. The present factory
setting: F1 is JOG function.

2. Other functions must be defined by TPEditor first. TPEditor software V1.03 is available for

download at:
http://www.delta.com.tw/product/em/download/download main.asp?act=3&pid=3&cid=3&tpid=
3

3. Installation Instruction for TPEditor is on page 10-15 of this chapter.

HAND ON Key

1. This key is executed by the parameter settings of the source of Hand frequency and hand
operation. The factory settings of both source of Hand frequency and hand operation are the
digital keypad.

2. Press HAND ON key at stop status, the setting will switch to hand frequency source and hand
operation source. Press HAND ON key at operation status, it stops the AC motor drive first
(display AHSP warning), and switch to hand frequency source and hand operation source.

3. Successful mode switching for KPC-CEO1, “H/A” LED will be on; for KPC-CCO01, it will
display HAND mode/ AUTO mode on the screen.

1. This key is executed by the parameter settings of the source of AUTO frequency and AUTO
operation. The factory setting is the external terminal (source of operation is 4-20mA).

2. Press Auto key at stop status, the setting will switch to hand frequency source and hand operation
source. Press Auto key at operation status, it stops the AC motor drive first (display AHSP
warning), and switch to hand frequency source and hand operation source.

3. Successful mode switching for KPC-CEO01, “H/A” LED will be off; for KPC-CCO01, it will
display HAND mode/ AUTO mode on the screen

Descriptions of LED Functions

LED

Descriptions

Steady ON: operation indicator of the AC motor drive, including DC brake, zero speed, standby, restart
after fault and speed search.

Blinking: drive is decelerating to stop or in the status of base block.

Steady OFF: drive doesn’t execute the operation command

Steady ON: stop indicator of the AC motor drive.
Blinking: drive is in the standby status.
Steady OFF: drive doesn’t execute “STOP” command.

Operation Direction LED (green: forward running, red: reverse running)
Steady ON: drive is in forward running status.

Blinking: drive is changing the operation direction.

Steady OFF: drive is in reverse running status.

(Only KPC-CEO01 support this function)
Setting can be done during operation.
HAND LED: When HAND LED is on (HAND mode); when HAND LED is off (AUTO mode).

EnEde

(Only KPC-CEO01 support this function )
Setting can be done during operation.
AUTO LED: When AUTO LED is on (AUTO mode); when AUTO LED is off (HAND mode).
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RUN LED:
LED status Condition/State
OFF  |CANopen at initial
No LED
Blinking |[CANopen at pre-operation
ON 200 200
CANopen OFF ms | ms

~"RUN Single |CANopen at stopped

flash
ON T 200 (700 1000
--ur_r_IS 1 ms"" s B

OFF —

ON CANopen at operation status

No LED
ERR LED:
LED Condition/ State
status
OFF No Error
Single | one message fail
flash

OM 200 200 1000
Cms o[ ms e -
OFF ——

CANopen chl);st;:e Guarding fail or heartbeat fail

~ERR” ON 707 200 700 1000 i
s ms | ms | iE
OFF

Triple |syNC fail

F

L

flash
]y —
~J00 | 200 [200 | 200 [ 200 1000
Mmelms | ms ms ms s g
OFF S
ON Bus off
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Chapter 10 Digital Keypad

Digital Keypad: KPC-CCO01 Function

POWER ON

v

1)The default Start-up page is Delta Logo.(Default 1and 2)
2) User can customize their start-up page through the edited function.
(Need to purchase the optional accessories)

— The top line of LCD displays the status of drive.

After main menu is selected, the start-up page will display in
the format user defined. The page shown on the left is display
as Delta default setting.

— The button line of LCD displays time and JOG.

Press \VJ once Press [V again Press r\‘/'] again

v
Press |[Y1=N0]

MENU

1.Detail Parameter 5. CopyPLC
2.Copy Parameter 6. FaultRecord
3.Keypad Locked 7. Quick/Simple Setup
8
9

4.PLC Function Display Setup

. Time Setup
ltem 1~4 are the 10. Language Setup
common items for 11. Start-up
KPC-CC01 &KPC-CEO01 12. Main page

13. PCLink

[I=RNOTE]
1.

Startup page can only display pictures, no flash.

2. When Power ON, it will display startup page then the main page. The main page displays Delta’s default setting F/H/A/U, the
display order can be set by Pr.00.03 (Startup display). When the selected item is U page, use left key and right key to switch
between the items, the display order of U page is set by Pr.00.04 (User display).

3. Charge the digital keypad for 6 minutes before you use it to program Delta’s AC Motor Drive.
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a. Display Icon

@ : present setting

. roll down the page for more options

Press for more options.

v

- [
u

- p» : show complete sentence

Press 1-' )-) for complete information

Display item

MENU
1.Detail Parameter 5. Copy PLC
2.Copy Parameter 6. Fault Record
3.Keypad Locked 7. Quick/Simple Setup
4.PLC Function 8. Display Setup
9. Time Setup
10. Language Setup
Item 1~4 are the common items for E iﬁi‘iige
KPC-CCO1 &KPC-CEOQ1 3 e

1. Detail Parameter

00 System Pr Content

00-08 Password Set
Press @ to select.

01-00 The maximum output freq.
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2.

3.

4.

Copy Parameter

Chapter 10 Digital Keypad

Copy parameters (Pr)
1. 4 sets of parameters duplication.
2. When the setting is complete, the date will be written to the copy
parameters (Pr) page.

Press

Press

[—j to save or load

After selecting save and pressing "ENTER", the parameter
setting will be saved in the keypad.

Keypad locked

Press to lock

Keypad Locked

This function is used to lock the keypad. The main page would not display “keypad
locked” when the keypad is locked, however it will display the message” please press
ESC and then ENTER to unlock the keypad” when any key is pressed.

Press any key.

PLC Function

PLC function
1. Disable
2. PLCrun
3. PLCstop

When activate and stop PLC function, the PLC status will be displayed on main page
of Delta default setting.

The PLC function of KPC-CEO01 can only displays:

1. PLCO
2. PLC1
3. PLC2
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5. CopyPLC

Copy PLC

1.  Duplicate 4 sets of parameters.
2. When the setting is complete, the date will be written to the Copy PLC

page.

Press @ to setting menu.

[*"] to select where to save the file

Press

~

Press execute file saving process.

Ifyouselect “l.save to the drive” and press ENTER, the file will be saved to the drive.

(=M NoTE|
If password protection for WPLSoft editor was set, it is required to enter the
password before the file can successfully be saved onto the digital display.

6. Fault record

Fault Record

It can accumulate 6 sets of recent fault records.
The first fault code displays in the record is the latest fault. Select the fault code for
details on time, date, frequency, current, voltage and DC BUS \olt..

current and voltage of the fault

KPC-CEOQ1 does not support this
function.

= &R

Fault actions of AC motor drive are record and save to KPC-CCO01. When
KPC-CCO01 is removed and apply to another AC motor drive, the previous fault
records will not be deleted. The new fault records of the present AC motor drive
will accumulate to KPC-CCO01.
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Chapter 10 Digital Keypad

Press to select.

Quick Setting:

. VF Mode
VFPG Mode
SVC Mode
FOCPG Mode
TQCPG Mode
My Mode

o wNE

Quick Setting: (CP2000 does NOT have PG card)
1)V/F Mode

01: Password Input (Decode)

Parameter Protection Password Input (P00-07)

Parameter Protection Password Setting (P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)

Load Selection (P00-16)

Carrier Frequency (P00-17)

Source of the Master Frequency Command (AUTO) (P00-20)
Source of the Operation Command (AUTO) (P00-21)

Stop Method (P00-22)

. Digital Keypad STOP function (P00-32)

. Max. Operation Frequency (P01-00)

. Base Frequency of Motor 1 (P01-01)

. Max. Output Voltage Setting of Motor 1 (P01-02)
. Mid-point Frequency 1 of Motor 1 (P01-03)
. Mid-point Voltage 1 of Motor 1 (P01-04)

. Mid-point Frequency 2 of Motor 1 (P01-05)
. Mid-point Voltage 2 of Motor 1 (P01-06)

. Min. Output Frequency of Motor 1 (P01-07)
. Min. Output Voltage of Motor 1 (P01-08)

. Output Frequency Upper Limit (P01-10)

. Output Frequency Lower Limit (P01-11)

. Accel. Time 1 (P01-12)

. Decel Time 1 (P01-13)

. Over-voltage Stall Prevention (P06-01)

. Derating Protection (P06-55)

. Software Brake Level (P07-00)

. Speed Search during Start-up (P07-12)

. Emergency Stop (EF) & Force to Stop Selection (P07-20)
. Filter Time of Torque Command (P07-24)

. Filter Time of Slip Compensation (P07-25)

. Torque Compensation Gain (P07-26)

. Slip Compensation Gain (P07-27)

3)SVC Mode

1.
2.
3.
4.
5.
6.
7.

01: Password Input (Decode)

Parameter Protection Password Input (P00-07)

Parameter Protection Password Setting (P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)

Load Selection (P00-16)

Carrier Frequency (P00-17)

Source of the Master Frequency Command (AUTO) (P00-20)
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8. Source of the Operation Command (AUTO) (P00-21)
9. Stop Method (P00-22)

10. Digital Keypad STOP function (P00-32)

11. Max. Operation Frequency (P01-00)

12. Base Frequency of Motor 1 (P01-01)

13. Max. Output Voltage Setting of Motor 1 (P01-02)

14. Min. Output Frequency of Motor 1 (P01-07)

15. Min. Output Voltage of Motor 1 (P01-08)

16. Output Frequency Upper Limit (P01-10)

17. Output Frequency Lower Limit (P01-11)

18. Accel. Time 1 (P01-12)

19. Decel Time 1 (P01-13)

20. Full-load Current of Induction Motor 1 (P05-01)

21. Rated Power of Induction Motor 1 (P05-02)

22. Rated Speed of Induction Motor 1 (P05-03)

23. Pole Number of Induction Motor 1 (P05-04)

24. No-load Current of Induction Motor 1 (P05-05)

25. Over-voltage Stall Prevention (P06-01)

26. Over-current Stall Prevention during Acceleration (P06-03)
27. Derating Protection (P06-55)

28. Software Brake Level (P07-00)

29. Emergency Stop (EF) & Force to Stop Selection (P07-20)
30. Filter Time of Torque Command (P07-24)

31. Filter Time of Slip Compensation (P07-25)

32. Slip Compensation Gain (P07-27)

6) My Mode

My mode:
It can save 01~32 sets of parameters

(Pr).
1

Click F4 in parameter setting
page, the parameter will save to
My Mode. To delete or correct
the parameter, enter this Press F4 and save to my mode.
parameter and click the “DEL”

on the bottom right corner. 2

The parameter (Pr) will be displayed in
My mode if it is properly saved.

To correct or to delete this Pr. clicks
DEL.

Press F4 to delete this Pr. Setting in My
Mode.
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8.

9.

10.

11.

Display setup

Chapter 10 Digital Keypad

Press to

@

enter the setting menu.

1. Contrast Adjustment

]

— Adjust setting value
J

=

2. Back-lighted Time

[

— Adjust setting value
_J

-

Time setting

Enter time setup page, "9" will continue to blink

@ move to left/right

A
— — 1ncrease / decrease the value
\%

-

Press to confirm.

I==NOTE]

When the digital keypad is removed, the time setting will be in standby status for 7
days. After this period, the time needs to be reset.

Language setup

Language selection.

Startup Page Setting

1. Default picture 1
DELTA LOGO
2. Default picture 2
DELTA Text
3. User defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-IFD6530)
Install an editing accessory would allow users to design their own start-up page.
If editor accessory is not installed, “user defined” option will display a blank
page.
USB/RS-485 Communication Interface-IFD6530

Please refer to Chapter 07 Optional Accessories for more detail.

TPEditor
TPEditor Installation Instruction is on page 10-16 and TPEditor VV1.03 is

available for download at:
http://www.delta.com.tw/product/em/download/download_main.asp?act=3&pid=3&cid=3&tpid=3
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12. Main page

Chapter 10 Digital Keypad

Press to select.

1. Default page
Default picture and editable picture are available upon selection.

F 600.00Hz >>> H>>>A>>>U (circulate)

2. User defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-1IFD6530)
Install an editing accessory would allow users to design their own start-up page.
If editor accessory is not installed, “user defined” option will display a blank
page.
USB/RS-485 Communication Interface-IFD6530
Please refer to Chapter 07 Optional Accessories for more detail.

TPEditor
TPEditor Installation Instruction is on page 10-16 and TPEditor VV1.03 is

available for download at:
http://www.delta.com.tw/product/em/download/download_main.asp?act=3&pid=3&cid=3&tpid=3

13. PCLink
The function of PC Link is to establish a connection with computer to download the
page for user defined editing. After enter to PC Link page, check if the connection
of KPC-CCO01 and computer is successfully establish, then press enter to go to next
page and wait for communication response.
1. If the connection failed, the screen will show “Time Out”.
Press ENTER

2. Ifthe connection succeeds, the screen page will show “Downloading”. When
the download is done, it returns to MENU page.

3. Inorder to set the start-up page and main page in the format user defined, user
must check the user define option for start-up page and main page. If the user
define page for editing has not yet downloaded to KPC-CCO1, the start-up

page and main page will display as blank.

Other display

When fault occur, the menu will display:

1. Press ENTER and start RESET. If still no response, please contact local distributor or return to the factory. To view the
fault DC BUS voltage, output current and output voltage, press “MENU”->*“Fault Record”.

2. Press ENTER again, if the screen returns to main page, the fault is clear.

3. When fault or warning message appears, backlight LED will blinks until the fault or the warning is cleared.
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Optional accessory for digital keypad: RJ45 Extension Lead

Part No. Description
CBC-K3FT RJ45 Extension Lead 3 feet
CBC-K5FT RJ45 Extension Lead 5 feet
CBC-K7FT RJ45 Extension Lead 7 feet
CBC-K10FT RJ45 Extension Lead 10 feet
CBC-K16FT RJ45 Extension Lead 16 feet

Note:

a. Keypad version1.00 supports up to 4 main pages. If you download over 4 main pages, it will
only support the first 4 downloaded main pages.
b. By pressing keypads, you can only switch pages from pates. It doesn’t support entering words or
images.

c. Downloading baud rate supports 9600 bps, 19200 bps and 38400 bps.
d. The VFD communication address to read and write are at 0x22xx

Definition of Communication address:

Address | Read/Write Definition Description
2200h R b15~b0 |Output current (A)

2201h R b15~b0 |Counter Value (c)
2202h R b15~b0 |Actual Frequency (H)
2203h R b15~b0 |DC-Bus Voltage (U)
2204h R b15~b0 |Output Voltage(A)

2205h R b15~b0 |Power Factor Angle (n)
2206h R b15~b0 |Output Power(P)

2207h R b15~b0 |Actual Motor Speed(r)
2208h R b15~b0 |Output Torque (t)

2209h R b15~b0 |PG Position (G)

220Ah R b15~b0 |Feedback PV value (b))
220Bh R b15~b0 |AVI in percentage (1.)
220Ch R b15~b0 |ACI in percentage (2.)
220Dh R b15~b0 |AUI in percentage (3.)
220Eh R b15~b0 |Heat Sink temperature (t.)
220Fh R b15~b0 |[IBGT temperature (T)
2210h R b15~b0 DI ON/OFF status ( i)
2211h R b15~b0 |DO ON/OFF status (0)
2212h R b15~b0 |Multi-Speed (S)

2213h R b15~b0 |DI CPU pin status (i.)
2214h R b15~b0 |DO CPU pin status (0.)
2215h R b15~b0 |Running number of Encoder (2)
2216h R b15~b0 |Pulse Input Frequency (4)
2217h R b15~b0 |Pulse Input Position (4.)
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TPEditor Installation Instruction

1) TPEditor: Setup & Basic Functions
1. Run TPEditor version 1.30

2. Go to File (F) =>Click on New. The Window below will pop up. At the device type, click on the drop down menu and
choose DELTA VFD-C Inverter. At the TP type, click on the drop down menu and choose VFD-C Keypad. As for File

Name, enter TPEQ. Now click on OK.

HMI=xFLC
Set Deviee Type
| DELTA VFD-C Inverter ~|

TP Type
[VFD-C KeyPad ~|

File Name
[TPED

OK Cancel

3. You are now at the designing page. Go to Edit (E) = Click on Add a New Page (A) or go to the TP page on the upper
right side, right click once on TP page and choose Add to increase one more page for editing. The current firmware of
Keypad is version1.00 and can support up to 4 pages.

=" TPEQ - Delia TPEd stz

FF) E&E) View(¥) Compim(C) Oboecsit) LocalPuge Semnpllh Olbel Jemings) Commmscation() Too(T) Wiadow(W) Helpl)

DE®a DO dRwicha & s = =
L ANZOORERDOW:E NOBO@r000GeR | [——=
= |
Em-
B
Qpen 4l
Prgeny
00, YA Device Type: DELTA VFD-C liverey Mackize Type VFD-C Keyfad

4. Download setting, Go to Tool - Communication settings (C) to set up the PC Com Port and Baud Rate. The
supporting speeds of Baud rate are 9600bps, 19200bps and 38400bps. The default setting of TP address is 1, please do
not modify.

Communication Sething

TP Station Address =
PCCOM Port [coMio +|
Eaud Rate o

2) Edit Startup Page
1. Click once on the Boot Page on the right hand side of your computer screen or click on View (V) - click on Boot
Page (B). Then a blank Boot Page window will pop up. Use the circled items to design your Startup page.

10-13



Chapter 10 Digital Keypad

=7 LI00 Key - Delta TPEdime

FinF) FAM(E) View(V) Compieic) Hebal Tetiagell) CommvssiatioeM] Tk} Window(W) HebiH)

S0 mE A8 C k0K AR | -
6--@--1 1@ Wk FEE RS -—
RiAAA|A [

=
Betgaaty | Trhag

EEDDD Keypad Tast

orD.

I wal: Trting MT
Hesubiei). Bt Texn [74,21) - The foed act omanl Tt Bewr Bt

B NE Bevce Ty DELTA VAL boverer Mackine Type: VFDLC Ryfud

33. Static Text | A . Open a blank page, click once on this button | A , and then double click on that blank page. The
foIIowmg wmdows will pop up.

DeBSOeSXDE dl = dd ad 46 = A =
RANaav=mecifeoVeEl sy N\OECO B000R |[-—=—
T | Bl T A A Tenkem| HT Pau--aan-a

Hm.rm e T G4, 200 [Wt2, Md6] Deae Type: DELTA A Prodat Wachise Trye: THOSG
On the right hand side of the Static Text Setting, you can adjust the frame setting, the text direction, the alignment
and the font setting. Once you finish all the adjustments that you need.

You can continue to input your text in the blank space of Static Text Setting window. When you finish inputting your
text, click on OK to continue your next step or click cancel to abort the current step.

34. Static Bitmap — ->Open a blank page, then click once on this button and then double click on that blank page.
The fO||OWI _wmdow will pop up.

DeWS8QeS DE di s dd 0] A6 = | I
RANZAAL=RORI OOV LEE ¥ \DEIOGFOOG@L} =

P Suse B (35, 25) [Walds Hald] Dvevice Typee O A 1A Prochucy Muckee Trpe THUG

Please note that Static Bitmap setting support only images in BMP format. Now choose an image that you need and
click open, then that image will appear in the Static Bitmap window.
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35.

36.
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Geometric Bitmap NOBAOOroccooi - As shown in the picture on the left side, there are
11 kinds of geometric bitmap to choose. Open a new blank page then click once on a geometric bitmap icon that you
need. Then drag that icon and enlarge it to the size that you need on that blank page. For example, if you drag this

icon o to a blank page, you will see the following window.

Download---Take the image below as an example. The sentence “Boot page” is a static text; the 11 images below are
geometric bitmaps. The image on the right hand side is a Static Bitmap. To upload a start up page, double click to
activate “Boot page. Make sure that you have followed the instruction on page 3 to choose the right com port. Then
go to “Communication (M)” - Click on “Write Boot Page TP (B).” When you see the pop up message below

Are o sure o write to TP?

&)

Go to the C2000 Keypad, press Menu then keep on pressing the Upward key until you see “PC Link,” then press
ENTER once, when you see “Press Enter to PC Link” on the keypad, press the ENTER again. Then click the YES
button to begin the upload.

=" Tpal - Dolta TFRditor

Bl BdoEl Vaewl¥] CompdeiC) Flobal Brtngal?) | ComumumationlM] Tooh(T] Wadow(W) Helpii)
DM aEPD o o | =
A - DRI O O @ | —— - —

Fropety | = TPPage
)

Bord Fage

BOOT PAGE
k4

\NOmoe
J.ﬂl[?'*

|

126, Y11 Devvice Type: DELTA VITAC lvaevies Mackire Trge: VFDLC KeyPad
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3) Edit Main Page
1. Click on a page under the TP Page to edit or go to View - click on Boot Page to begin to edit main page. The
objects available for you to use are in the red circles below.

1% Tpel - Dobin TPEditor

P Bank) Tes

CompieiCh TP e T ——— Y

Ds@ma D0 3w da’al- = [
;\‘g OEOC@ O0®®n ————

[~ Thae
| Boba

X52.Y0 Dieece Type: DELTA VFD-C lverer Machae Type VFDAC Fafad
From left to right: Static Text, ASCII Display, Static Bitmap, Scale, Bar Graph, Button, Clock Display, Units,
Numeric Input, 11 geometric bitmaps and different width of lines. The application of Static Text, Static Bitmap,
and geometric bitmap is the same as the editing startup page.

2. Numeric/ASCII Display A): Go to Objects (O)->Click once on the Numeric/ASCII Display(A)
| Humeric /A BCTT Diisplanridy

—>Drag to enlarge to reach the size that you need to add objects in the screen
where you want to create an object = Double click on the object to set up Related Devices, Frame Setting , Fonts
and Alignment.

E Refer Device

T J Frame Setting Mo Frame -
Fomt Setting It -
Alignment Align 1aft -

|
p—1 | =
o = [ Cancel |

Related Device: Choose the VFD Communication Port that you need, if you want to read output frequency (H), set
the VFD Communication Port to $2202. For other values, please refer to ACMD ModBus Comm Address List.

3. Scale Setting ' * : On the Tool Bar, click on this ' * for Scale Setting. You can also edit Scale Setting in the
Property Window on the right hand side oﬂf your computer screen.

Piol:erw]

| EBasicTnfo  {Left Top, Width, Height

L= ] e

L T R—
| o e ]

| Height e SwalePosiion  |Top - Font Setting
Direction MNewrnal Direction

____________________________________ g pro - Iy =
B _SCBlEPOGlthn . T_OP __________________ Seale Side | Normeal Direction = s

| FomtSeting |58 .

Mandele 5 Vabelengh  [16Bis x| |y I
Sub Scale 2

e gt 128 e

M Vahe 0T R

CMiniaee 0T Ll BT Cancel_|

a.  Scale Position: Click on the drop down list to choose which position that you need to place a scale.

b.  Scale Side: Click on the drop down list to choose if you want to number your scale from smaller number to
bigger number or from big to small. Click OK to accept this setting or click Cancel to abort.

¢.  Font Setting: Click on the drop down list to choose the Font setting that you need then click OK to accept the
setting or click Cancel to abort.

d.  Value Length: Click on the drop down to choose 16bits or 32 bits. Then click OK to accept the setting or
click Cancel to abort.
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e.  Main Scale & Sub Scale: In order to divide the whole scale into equal parts, key in the numbers of your
choices for main scale and sub scale.

f. Maximum value & Minimum Value are the numbers on the two ends of a scale. They can be negative
numbers but the input numbers are limited by value.

g.  Follow the Scale setting mentioned above; you will have a scale as shown below.

50

15 100
.

(=

Bar Graph setting

Bar Graph Setting

Refer Devies
Dirction Setting
J | From Bottom o Top ~|
[Unsiged =1
ValveLength  |16Bis -
Max Value 65535 _ ok |
Min Value 0 Cancel
a.  Related Device: Choose the VFD Communication Port that you need.
b.  Direction Setting: Click on the drop down menu to choose one of the following directions: From Bottom to
Top, From Top to Bottom, From Left to Right or From Right to Left.
C.

Maximum Value & Minimum Value: They define the range covered by the maximum value and minimum

value. If a value is smaller than or equal to the minimum value, then the bar graph will be blank. If a value is
bigger or equal to the maximum value, then the bar graph will be full. If a value is between minimum and

maximum value, then the bar graph will be filled proportionally.

Button © Currently this function only allows the Keypad to switch pages; other functions are not yet available.

Text input function and Image inserted functions are not yet supported.
Double clickon ® to open set up window.

Button Setting
Fage Jump Setting
Button Type PazeNo Frame Setting Single Frame -
m Femt Setting B -
Text Alignrnent Bitmap Aliznment
- [Middle ~| | |Midde ~|
 Function Key —— [Middle ~| | |Midde |
r Graph Input:
=
&
~
Curent State [l - [Mome]
Bitnap Read
=]
= User Lewel Blh'nap
Button Text [

<Button Type> allows you set up buttons’ functions. But Page Jump is the only supported function currently.
Page Jump setting: After you choose the Page Jump function in the drop down list, you will see this Page
Jump Setting Menu

<Function Key> allows you to assign functions to the following keys on the KPC-CCO01 keypad: F1, F2, F3,
F4, Up, Down, Left and Right. Please note that the Up and Down keys are locked by TPEditor. These two

keys cannot be programmed. If you want to program Up and Down keys, go to Tool->Function Key Settings
(F) >Re-Define Up/Down Key(R).
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Chapter 10 Digital Keypad
E)X

Tools(Ty  Window (%) Help{H)
17 Communication Settings(C)

2 LuioSave Jetup (i) ‘
Function Key Setting(F)
Page Jize(3)

Grid Betting ()
Language Setting(L)

Re-Define Up/Down Key(®) |

»
3
3
3

= TP Fage

Hoot Page

d. There are no supported functions other than the setting mentioned above.

6.  Clock Display Setting m . Click once on this button E .
Open a new file and click once in that window, you will see the following

Clock Display Setting

Frame Setting Mo Frame =

Fomt Setting Align Left -
Alignment 7] =

In the clock display setting, you can choose to display Time, Day or Date on the Keypad. To adjust time, go to #9
on the Keypad’s menu. You can also adjust Frame Setting, Font Setting and Alignment.

7. Unit Measurement w : Click once on this Button:
Open a new file and double click on that window, you will see the following

Dnits Setling

Metology Type g
Unit Mame ms =

OK Cancel
Choose from the drop down list the Metrology and the Unity Name that you need.
As for Metrology, you have the following choices Length, Square Measure, Volume/Solid Measure, Weight, Speed,
Time and Temperature. The unit name changes automatically when you change metrology type.

&
8. Numeric Input Setting— "

This menu allows you to provide parameters or communication ports and to input numbers.

Click once on this button
Open a new file and double click on that window, you will see the following:

Mumeric Input Setting

Refer Device OnufLine Setting
Wiie FomeSerng  [MoFmme 3]
e Font Seting e -
Horl, &lignment Middle -
[~ Function Key
- Vert Alignment [Middle |
Call Setting
alos Tyee Unsiged =] || L =l
Walve Length 16Bits -
o o
Valne Setiing
Integer Mumnber H - r ~
Derirnal MNomber 0 -
Lirit Setting
MinVake [0 Lt o =
Masx Value 65535
OE Cancel
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a.  Related Device: There are two blank spaces to fill in, one is <Writing> and another one is <Read>. Input
the numbers that you want to display and the corresponding numbers of a parameter and that of a
communication port. For example, input 012C to Read and Write Parameter P01-44.

b.  OutLine Setting: The Frame setting, Font setting, Vertical Alignment and Horizontal Alignment are the same
as mentioned before. Click on the drop down menu and choose the setting that you need.

c.  Function key: The setting here allows you to program keys on the keypad. Press the key on the menu then
the corresponding key on the keypad will start to blink, then press Enter to confirm the setting.

d.  Value Type & Value Length: These two factors influence the range of the Minimum and Maximum Value of
the Limit Setting. Please note that the corresponding supporting values for C2000 have to be 16bits. The
32bits values are not supported.

e.  Value Setting: This part is set automatically by the keypad itself.

Limit Setting: Input the range the security setting here.

For example, if you set Function Key as F1, Minimum Value as 0 and Maximum Value as 4, then press F1 on

Keypad Then you can press Up and Down key on the keypad to increase or decrease the value. Press Enter

Key on the keypad to confirm your setting. You can also go to parameter table 01-44 to verify if your input

correctly the value.

o

—|- TP Page
|:|.

Download TP Page Boot Page : Press Up or Down key on the keypad until you reach #13 PC Link.
Then press Enter on the keypad and you will see the word “Waiting” on keypad’s screen. Now choose a page that

you have created then go to Communication (M) =>Write to TP (W) to start downloading the page to the keypad

Communication(M)  Tool:(T) W

Eﬁ Fead from TPiR)
il Wcite to TF (1)

When you see the word Completed on the keypad’s screen, that means the download is done.
Then you can press ESC on the keypad to go back to the menu of the keypad.
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11 Summaries of Parameter Settings

00 Drive Parameters
(=R IM: Induction Motor; PM: Permanent Magnet Motor

Parameter

Function

Setting

Factory
Setting

00-00

ID Code of the AC Motor
Drive

4:
5:
6:
7.
8:
9
10
11
12

13:
14:

15

16:
17:
18:
19:

20

21:
22:

23

24:
25:
26:
27:

28

29:
30:

31

32:
33:
34:
35:

37

39:
41:

43

45:
47:
49:
51:

53

93:

230V, 1HP (0.75kW)
460 V, 1HP (0.75kW)
230V, 2HP (1.5kW)
460 V, 2HP (1.5kW)
230V, 3HP (2.2kW)
460 V, 3HP (2.2kW)

- 230V, 5HP (3.7KW)

£ 460 V, 5HP (3.7KW)

: 230V, 7.5HP (5.5kW)
460 V, 7.5HP (5.5kW)
230V, 10HP (7.5kW)

- 460V, 10HP (7.5kW)
230V, 15HP (11kW)
460V, 15HP (11kW)
230V, 20HP (15kW)
460V, 20HP (15kW)

: 230V, 25HP (18.5kW)
460V, 25HP (18.5kW)
230V, 30HP (22kW)

- 460V, 30HP (22kW)
230V, 40HP (30kW)
460V, 40HP (30kW)
230V, 50HP (37kW)
460V, 50HP (37kW)

: 230V, 60HP (45kW)
460V, 60HP (45kW)
230V, 75HP (55kW)

- 460V, 75HP (55KW)
230V, 100HP (75kW)
460V, 100HP (75kW)
230V, 125HP(90kW)
460V, 125HP (90KW)
: 460V, 150HP (110kW)
460V, 175HP(132kW)
460V, 215HP(160kW)
: 460V, 250HP(185kW)
460V, 300HP(220kW)
460V, 375HP(280kW)
460V, 425HP(315kW)
460V, 475HP(355KW)
: 460V, 536HP(400kW)

460V, 5.5HP (4.0kW)

Read
Only

00-01

Display AC Motor Drive
Rated Current

Display by models

Read
Only

00-02

Parameter Reset

0:
1

6: Reset PLC (including CANopen Master Index)
7: Reset CANopen Index (Slave)

No function
Read only

9: All parameters are reset to factory settings(base 0
frequency is 50Hz)

10: All parameters are reset to factory settings (base

frequency is 60Hz)
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Factory

Parameter | Function Setting Setting

0: F (frequency command)
1: H (output frequency) 0
2: U (multi-function display, see Pr.00-04)

3: A (output current)

00-03 Start-up Display Selection

: Display output current (A)

: Display counter value (c)

: Display actual output frequency (H.)
: Display DC-BUS voltage (v)

: Display output voltage (E)

: Display output power angle (n)

: Display output power in kW (P)

OO, WNEFE O

8: Display estimate output torque % (t)

10: Display PID feedback in % (b)

11: Display AVI1in % (1.)

12: Display ACI in % (2.)

13: Display AVI2 in % (3.)

14: Display the temperature of IGBT in °C (i.)

00-04 Content of Multi-function 15: Display the temperature of heat sink in °C (c.) 3
Display (User Defined) 16: The status of digital input (ON/OFF) (i)

17: The status of digital output (ON/OFF) (0)

18: Multi-step speed (S)

19: The corresponding CPU pin status of digital

input (d.)
20: The corresponding CPU pin status of digital output
©)

25: Overload counting (0.00~100.00%) (h.)

26: Ground Fault GFF (Unit :%)( G)

27: DC Bus voltage ripple (Unit: \Vdc) (r.)

28: Display PLC data D1043 (C)

30: Display output of user defined (U)

31: H page x Pr.00-05 Display user Gain(K)

00-05 Coefficient Gain in Actual 0~160.00 0
Output Frequency

00-06 Software version Read Only #.HH#

Parameter Protection 0~65535
00-07 . . 0
Password Input 0~4 : Recording # of times of password attemps

0~65535
Parameter Protection 0 : No password protection / password is entered

00-08 . 0
Password Setting correctly (Pr00-07

1 : Parameter is locked

Bit 0: Group 0
Bit 1: Group 1
Bit 2: Group 2
Bit 3: Group 3
Display advanced Bit 4: Group 4
parameters Bit 5: Group 5
Bit 6: Group 6
Bit 7: Group 7
Bit 8: Group 8
Bit 9: Group 9

00-09
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Parameter | Function Setting Fact_ory
Setting
. 0 : VF (V/F control )
00-11 Velocity Control Mode 0
v 2 : SVC (Sensor-Less \ector Control )
00-16 Loading mode selection 0 : Light Duty 0
1: Normal Duty
Light Duty
1-20HP 2~15KHz 8
25-60HP  2~10KHz 6
. 75-125HP 2~9KHz 4
00-17 Carrier Frequency (KHz) Normal Duty
1-15HP 2~15KHz 2
20-50HP  2~10KHz 2
60-100HP 2~9KHz 2
00-18 Reserved
PLC command mask(SOOC,
00-19 0~65535 0
SOOF, SOTC, SOPC)
0: Digital keypad
Source of the MASTER 1: RS-485 serial communication
00-20 Frequency Command 2: External analog input (Pr03-00) 0
(AUTO) 3: External UP/DOWN terminal
6: CANopen communication card
8: Communication card (no CANopen card)
0: Digital keypad
] 1: External analog input (Pr.03-00)
00-21 Source of the Operation 2: RS-485 serial communication 0
Command (AUTO) 3: External UP/DOWN terminal
5: Communication card ( not included CANopen
card)
00-22 Stop method 0: Ramp to stop 0
1: Coast to stop
. A 0: Enable forward/reverse
Motor Operating Direction
00-23 Control P g 1: Reverse disable 0
2: Forward disable
Memory of Communication
00-24 Read Only Read Only
Frequency Command
Bit 0~3: user defined on decimal places
0000b: no decimal place
0001b: one decimal place
0010b: two decimal place
00-25 User Defined Property 0011b: three decimal place 0

Bit 4~15: user define on unit
000xh: Hz
001xh: rpm
002xh: %
003xh:kg
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Parameter | Function Setting Fact_ory
Setting
0: Disable
0000b: 0~65535 (No decimal place in Pr.00-25
setting)
0001b: 0.0~6553.5 (One decimal place in Pr.00-25
i . setting)
00-26 Max. User Defined Value 0010b: 0.0~655.35(Two decimal place in Pr.00-25 0
setting)
0011b: 0.0~65.536 (Three decimal place in Pr.00-25
setting)
00-27 User Defined Value Read Only Read Only
00-28 Reserved 65535 0
00-29 Reserved 65535 0
0: Digital keypad
00-30 Frequency Command 2: External analog inpUt (Pr03'00) 0
(HAND) 3: External UP/DOWN terminal
6: CANopen communication card
8: Communication card (no CANopen card)
0: Digital keypad
) 1: External terminals. Keypad STOP disabled.
00-31 Source of the Operation 2: RS-485 serial communication. Keypad STOP
Command ( HAND) disabled.
3: CANopen communication card
5: Communication card (not include CANopen card)
00-32 Digital Keypad STOP 0: STOP key disable 0
Function 1: STOP key enable
00-33
~ Reserved
00-47
00-48 Display Filter Time 0.001~65.535 0.100
(Current)
00-49 Display Filter Time 0.001~65.535 0.100
(Keypad)
00-50 Software Version (date) 0~65535 Read Only
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; : Factory
Parameter Explanation Settings Setting
. 60.00/
01-00 Max. Operating Frequency (Hz) | 50.00~600.00Hz 50.00
01-01 Motorl: Max Output Frequency(Hz) | 0.00~600.00Hz 2888/
01-02 Motorl: Max Output Voltage (V) 230V models: 0.0v~255.0v 220.0
460V models: 0.0V~510.0V 400.0
01-03 ?/Ild-pomt Frequency 1 of Motor 0.00~600.00Hz 3.0
01-04 Mid-point Voltage 1 of Motor 1 230V 0.0V~240.0V 110
460V: 0.0V~480.0V 220
01-05 ?/Ild-pomt Frequency 2 of Motor 0.00~600.00Hz 0.50
01-06 Mid-point Voltage 2 of Motor 1 230V 0.0V~240.0V 4.0
460V: 0.0V~480.0V 8.0
01-07 ?/Im. Output Frequency of Motor 0.00~600.00Hz 0.00
01-08 Min. Output Voltage of Motor 1 230V: 0.0v=-240.0V 0.0
460V: 0.0V~480.0V 0.0
01-09 Start-Up Frequency 0.00~600.00Hz 0.50
01-10 Output Frequency Upper Limit 0.00~600.00Hz 600.00
01-11 Output Frequency Lower Limit 0.00~600.00Hz 0
_ : Pr.01-45=0: 0.00~600.00 second 10.00
01-12 Accel. Time 1 Pr.01-45=1: 0.00~6000.0 second 10.0
- Pr.01-45=0: 0.00~600.00 second 10.00
01-13 Decel. Time 1 Pr.01-45=1: 0.00~6000.0 second 10.0
. : Pr.01-45=0: 0.00~600.00 second 10.00
01-14 Accel. Time 2 Pr.01-45=1: 0.00~6000.0 second 10,0
_ : Pr.01-45=0: 0.00~600.00 second 10.00
01-15 Decel. Time 2 Pr.01-45=1: 0.00~6000.0 second 10.0
- Pr.01-45=0: 0.00~600.00 second 10.00
01-16 Accel. Time 3 Pr.01-45=1: 0.00~6000.0 second 10.0
. : Pr.01-45=0: 0.00~600.00 second 10.00
01-17 Decel. Time 3 Pr.01-45=1: 0.00~6000.0 second 10.0
: Pr.01-45=0: 0.00~600.00 second 10.00
1-1 Accel. T 4
01-18 ceel. Time Pr.01-45=1: 0.00~6000.0 second 10.0
- Pr.01-45=0: 0.00~600.00 second 10.00
01-19 Decel. Time 4 Pr.01-45=1: 0.00~6000.0 second 10.0
_ : . Pr.01-45=0: 0.00~600.00 second 10.00
01-20 JOG Acceleration Time Pr.01-45=1: 0.00~6000.0 second 10.0
; - Pr.01-45=0: 0.00~600.00 second 10.00
1-21 Decel Ti
0 JOG Deceleration Time Pr.01-45=1: 0.00~6000.0 second 10.0
01-22 JOG Frequency 0.00~600.00Hz 6.00
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Parameter Explanation Settings l;ae(t::ic:g
Frequency of 1st Acceleration /
01-23 Deceleration & Frequency of 4th | 0.00~600.00Hz 0.00
Acceleration / Deceleration.
01-24 S-curve for Acceleration Pr.01-45=0: 0.00~25.00 second 0.20
Departure Time 1 Pr.01-45=1: 0.0~250.0 second 0.2
01-25 S-curve for Acceleration Arrival | Pr.01-45=0: 0.00~25.00 second 0.20
Time 2 Pr.01-45=1: 0.0~250.0 second 0.2
01-26 S-curve for Deceleration Pr.01-45=0: 0.00~25.00 second 0.20
Departure Time 1 Pr.01-45=1: 0.0~250.0 second 0.2
01-27 S-curve for Deceleration Arrival | Pr.01-45=0: 0.00~25.00 second 0.20
Time 2 Pr.01-45=1: 0.0~250.0 second 0.2
i Upper limit of Frequency 1
01-28 setting not allowed 0.00~600.00Hz 0.00
Lower limit of Frequency 1
01-29 setting not allowed 0.00~600.00Hz 0.00
i Upper limit of Frequency 2
01-30 setting not allowed 0.00~600.00Hz 0.00
Lower limit of Frequency 2
01-31 setting not allowed 0.00~600.00Hz 0.00
i Upper limit of Frequency 3
01-32 setting not allowed 0.00~600.00Hz 0.00
Lower limit of Frequency 3
01-33 setting not allowed 0.00~600.00Hz 0.00
0: Output waiting
1: Zero-speed operation
01-34 Zero-speed Mode 2: Output at Minimum Frequency (the 4" output 0
frequency)
Motor 2: Max Output Frequency
01-35 0.00~600.00Hz 28'88/
(Hz) '
01-36 Motor 2: Max Output Voltage (V) 230V models: 0.0V~255.0V 200.0
' 460V models: 0.0V~510.0V 400.0
01-37 Mid-point Frequency 1 of Motor 2 | 0.00~600.00Hz 3
- id-noi 230V models: 0.0V~240.0V 110/
01-38 Mid-point Voltage 1 of Motor 2 460V models- 0.0V/~480.0V 220
01-39 Mid-point Frequency 2 of Motor 2 0.00~600.00Hz 0.50
. : 230V models: 0.0V~240.0V 4.0
01-40 Mid-point Voltage 2 of Motor 2 460V models: 0.0V/~480 0V 8.0
01-41 Min. Output Frequency of Motor 2 0.00~600.00Hz 0.00
. 230V models: 0.0V~240.0V 0.0
01-42 Min. Output Volt f Motor 2
1. UL VoTiage OT MIOTor 2 1 460 models: 0.0v~480.0v 0.0
0: normal V/F curve
01-43 V/f Curve Selection 1: Curve to the power of 1.5 0

2: Curve to the power of 2
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. . Factory
Parameter Explanation Settings Setting
0: Linear accel. /decel.
Optimal 1: Auto accel., Linear decel.
01-44 Acceleration/Deceleration 2 Linear accel., Auto decel. 0
Settin 3: Auto accel. / decel.
g 4: Linear, stall prevention by auto accel./decel. (limit by
Pr.01-12 to 01-21)
01-45 Time Unit for Accel. /Decel. and | 0: Unit: 0.01 sec 0
S Curve 1: Unit: 0.1sec
. . Pr. 01-45=0: 0.00~600.00 sec
01-46 CANopen Quick Stop Time P 01-45=1- 0.0~6000.0 Sec 1.00
01-47
~ Reserved
01-50
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: . Factory
Parameter Explanation Settings Setting
0: 2-wire mode, power on for operation control
02-00 2-wire/3-wire Operation Control (1:é>r21t-:c\)lllre mode 2, power on for operation 0
2: 3-wire, power on for operation control
02-01 Multi-function Input Command 1 (MI1) 0: No function 1
02-02 Multi-function Input Command 2 (MI2) L Mul_tl_—step speed command 1/multi-step 2
position command 1
02-03 Multi-function Input Command 3 (MI3) 2 Mul_tl_—step speed command 2/multi-step 3
position command 2
02-04 Multi-function Input Command 4 (M14) 3 MUI.t'.'Step speed command 3/multi-step 4
position command 3
02-05 Multi-function Input Command 5 (MI5) 4 MUI.t'.'Step speed command 4/multi-step 0
position command 4
02-06 Multi-function Input Command 6 (MI6) 5: Reset 0
. . 6: JOG command ( By KPC-CCO01 or external
02-07 Multi-function Input Command 7 (MI7) (By X 0
control )
02-08 Multi-function Input Command 8 (MI8) 7: Acceleration/deceleration speed inhibit 0
Input terminal of 1/O 8: The 1%, 2" acceleration/deceleration time
02-26 . X 0
extension card (MI19) selection
. rd ,th : : f
02-27 Input terminal of I/O extension card (MI110) % Th? 37, 47 acceleration/deceleration time 0
selection
02-28 Input terminal of I/O extension card (MI12) | 10: EF Input (Pr.07-20) 0
02-29 Input terminal of 1/O extension card (MI12) | 11: B.B input from external (Base Block) 0
02-30 Input terminal of I/O extension card (MI13) | 12: Output stop 0
02-31 Input terminal of 1/O extension card (MI14) | 13: Cancel the setting of optimal accel. /decel. 0

time

14: Switch between motor 1 and motor 2

15: Operation speed command from AVI1

16: Operation speed command from ACI

17: Operation speed command from AVI2

18: Emergency stop (Pr.07-20)

19: Digital up command

20: Digital down command

21: PID function disabled

22: Clear counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

27: ASR1/ASR2 selection

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection

30: Signal confirmation for A-connection

38: Disable EEPROM write function

40: Force coast to stop

41: HAND switch

42: AUTO switch

44~47 : Reserved

49: Drive enable
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51: Selection for PLC mode bit0

52: Selection for PLC mode bitl

53: Trigger CANopen quick stop

54: UVW Magnetic Contactor On/Off

55: Brake Released Signal

56: Max. Reverse Disabled

57: Max Forward Disabled

58: Enable fire mode (with RUN Command)

59: Enable fire mode (without RUN Command)

60: All motors disabled

61: Motor#1 disabled

62: Motor#2 disabled

63: Motor#3 disabled

64: Motor#4 disabled

65: Motor #5 disabled

66: Motor#6 disabled

67: Motor#7 disabled

68: Motor#8 disabled

69~70 : Disabled

0: up/down by the accel. /decel. time

02-09 UP/DOWN k d 0
€y mode 1: up/down constant speed (Pr.02-10)
Constant speed. The Accel. /Decel. Speed of
02-10 the UPIDOWN Key 0.01~1.00Hz/ms 0.01
02-11 Multi-function Input Response Time 0.000~30.000 seconds 0.005
02-12 Multi-function Input Mode Selection 0~65535 (0:N.O.; 1:N.C.) 0
02-13 RLY1: Multi Output Terminal 0 : No function 11
02-14 RLY?2: Multi Output Terminal 1: Operation Indication 1
02-15 RLY3: Multi Output Terminal 2: Operation speed attained 0
02-16~
02-17 Reserved
02-36 Expansion Card Output Terminal (MO3) 4: Desired frequency attained 2 (Pr.02-24) 0
02-37 Expansion Card Output Terminal (MO4) 5: Zero speed (Frequency command) 0
i . . 6: Zero speed, include STOP(Frequency
02-38 Expansion Card Output Terminal (MO5) command) 0
02-39 Output terminal of the I/O extension card 7 Over torque 1 0
(MO6)
02-40 Output terminal of the I/O extension card 8: Over torgue 2 0
(MO7)
02-41 Output terminal of the 1/0 extension card 9: Drive is ready 0

(MO8)
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(MO13)

02-42 (MO9) 10: Low voltage warning (LV) (Pr.06-00)
Output terminal of the 1/0 extension card ) s

02-43 (MO10) 11: Malfunction indication

02-44 E)I\:topﬂ)termmal of the I/O extension card 12: Mechanical brake release(Pr.02-32)

02-45 ?I\;I’tg;‘;)term'”a' of the I/O extension card | 43. oyerheat warning (Pr.06-15)

02-46 Output terminal of the I/O extension card 14: Software brake signal indication(Pr.07-00)

15: PID feedback error

16: Slip error (0SL)

17: Terminal count value attained, does not
return to 0 (Pr.02-20)

18: Preliminary count value attained, returns to
0 (Pr.02-19)

19: Base mask

20: Warning output

21: Over voltage warning

22: Over-current stall prevention warning

23: Over-voltage stall prevention warning

24: Operation mode indication

25: Forward command

26: Reverse command

27: Output when current >= Pr.02-33 (>=
02-33)

28: Output when current <=Pr.02-33 (<= 02-33)

29: Output when frequency >= Pr.02-34 (>=
02-34)

30: Output when frequency <= Pr.02-34 (<=
02-34)

31: Y-connection for the motor coil

32: /\-connection for the motor coil

33: Zero speed (actual output frequency)

34: Zero speed include stop(actual output
frequency)

35: Error output selection 1(Pr.06-23)

36: Error output selection 2(Pr.06-24)

37: Error output selection 3(Pr.06-25)

38: Error output selection 4(Pr.06-26)

40: Speed attained (including Stop)

44: Low current output

45: UVW Magnetic Contactor enabled

47: Brake output closed

50: Output for CANopen control

51: Output for RS485

52: Output for communication card

53: Fire mode indication

54: Bypass fire mode indication

55: Motor #1 Output

56: Motor #2 Output

57: Motor #3 Output

58: Motor#4 Output

59: Motor#5 Output

60: Motor #6 Output
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61: Motor#7 Output
62: Motor#8 Output
02-18 Multi-function output direction 0~65535 (0 : N.O.; 1:N.C.) 0
02-19 Terminal counting value attained 0~65500 0
. Preliminary counting value attained (not
02-20 return to 0) 0~65500 0
02-21 Digital Output Gain (DFM) 1~166 1
. . 60.00/
02-22 Desired Frequency Attained 1 0.00~600.00Hz 50.00
The Width of the Desired Frequency
02-23 Attained 1 0.00~600.00Hz 2.00
. . 60.00/
02-24 Desired Frequency Attained 2 0.00~600.00Hz 50.00
The Width of the Desired Frequency
02-25 Attained 2 0.00~600.00Hz 2.00
02-32 Brake Delay Time 0.000~65.000 *| 0.000
Output Current Level Setting for
02-33 Multi-function External Terminals 0~100% 0
Output frequency setting
02-34 for multi-function output 0.00~600.00Hz 0.00
terminal
External Operation Control Selection after 0: Disabled
02-35 R . ) ] . 0
eset and Activate 1: Drive runs if run command exists after reset
02-47 Zero-speed Level of Motor 0~65535 rpm 0
02-48 Max. Frequency of Resolution Switch 0.01~600.00Hz 60.00
Switch the delay time of Max. output
02-49 frequency 0.000~65.000 seconds 0.000
. ) . Monitor the status of multi-function input Read
02-50 Status of Multi-function Input Terminal |
terminals Only
. . . Monitor the status of multi-function output Read
02-51 Status of Multi-function Output Terminal terminals Only
02-52 Display External Output terminal occupied Monitor the status of PLC input terminals Read
by PLC Only
02-53 Ell_sg lay Analog Input Terminal occupied by Monitor the status of PLC output terminals g‘;?g
) Display the Frequency Command Memory Read
02-54 of External Terminal Read Only Only
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03 Analog Input/Output Parameter

Chapter 11 Summary of Parameter Settings

. . Factory
Parameter Explanation Settings Setting
~ | 03-00 Analog Input 1 (AVI1) 0: No function
1: Frequency command (torque limit under
~ | 03-01 Analog Input 2(ACI) torque control mode)
» | 03-02 Analog Input 3 (AVI2) 4: PID target value
5: PID feedback signal 1
6: PTC thermistor input value
11: PT100 thermistor input value
12~17: Reserved
» | 03-03 AVI1 Analog Input Bias -100.0~100.0% 0
~ | 03-04 ACI Analog Input Bias -100.0~100.0% 0
AVI2 Analog Positive Vol |
~ | 0305 AVt nalog Positive Voltage Input -100.0~100.0% 0
» | 03-06 Reserved
~ | 03-07 AVI1 positive/negative bias mode 0: No bias 0
o S 1: Lower than bias=bias
» | 03-08 ACI positive/negative bias mode 2- Greater than bias=bias
3: The absolute value of the bias voltage
~ | 03-09 AVI2 positive/negative bias mode while serving as the center
4: Serve bias as the center
03-10 Reserved
~ | 03-11 Analog Input Gain 1 (AVI1)
-500.0~500.0% 100.0
» | 03-12 Analog Input Gain 2 (ACI) -500.0~500.0% 100.0
100.0
-500.0~500.0%
» | 03-13 Analog Positive Input Gain 3 (AVI12) ’
» | 03-14 Reserved
» | 03-15 Analog Input Filter Time (AVI1) 0.00~20.00 seconds 0.01
» | 03-16 Analog Input Filter Time (ACI) 0.00~20.00 seconds 0.01
» | 03-17 Analog Input Filter Time (AV12) 0.00~20.00 seconds 0.01
it ; 0: Disable addition function (AVI11, AClI,
¥ | 03-18 ﬁ(:)(ljjlttlon Function of the Analog AVI2) 0
1: Enable addition function
0: Disable
¥ | 03-19 Loss of the ACI Signal 1: Continue operation at the last frequency | o
2: Decelerate to OHz
3: Stop immediately and display ACE
» | 03-20 Multi-function Output 1 (AFM1) 0: Output frequency (Hz) 0
» | 03-23 Multi-function Output 2 (AFM2) 1: Frequency command (Hz) 0

2: Motor speed (Hz)

3: Output current (rms)

4: Output voltage

5: DC Bus voltage
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6: Power factor
7: Power
9:AVIL%
10 : ACI %
11: AVI2 %
20: CANopen analog output
21: RS485 analog output
22: Communication card analog output
23: Constant voltage output
03-21 Gain for Analog Output 1 (AFM1) 0~500.0% 100
0: Absolute output voltage
Analog Output 1 Value in REV 1: Reverse output 0V; Positive output
03-22 Direction (AFM1) 0-10V 0
2: Reverse output 5-0V; Positive output
5-10V
03-24 Gain for Analog Output 2 (AFM2) 0~500.0% 100
0: Absolute output voltage
Analog Output 2 Value in REV 1: Output_OV in RE_V dlrectlon; output
03-25 Direction (AFM2) 0-10V in FWD direction 0
2: Output 5-0V in REV direction; output
5-10V in FWD direction
03-26 Display Low pass Filter (AFM 1) 0.001~65.535 seconds 0
03-27 Display Low pass Filter (AFM 2) 0.001~65.535 seconds 0
0: 0-10VvV
03-28 AVI1 Selection 1: 0-20mA 0
2:4-20mA
) 0: 4-20mA
03-29 ACI Selection 1: 0-10V 0
2: 0-20mA
03-30 Status of PLC Output Terminal Monitor the status of PLC output terminals gi?g
. 0: 0-20mA 0
03-31 AFM2 0-20mA Output Selection 1: 4-20mA
03-32 AFM1 DC output setting level 0.00~100.00% 0
03-33 AFM2 DC Output Setting Level 0.00~100.00% 0
03-34~03-49 Reserved Rerserved
03-50 Al calculated selection 0~7 0
03-51 AVI Pointl - voltage 0~10.00 / 0~20.00 0
03-52 AVI Point 1- percentage 0~100% 0
03-53 AVI Point 2- voltage 0~10.00 / 0~20.00 5.00
03-54 AVI Point2-percent 0~100% 50
03-55 AVI Point 3 - voltage 0~10.00/0~20.00 10.00
03-56 AVI Point 3- percent 0~100% 100
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03-57 ACI Point 1 - voltage 0~10.00 / 0~20.00 4.00
03-58 ACI Point 1- percent 0~100% 0
03-59 ACI Point 2 — voltage 0~10.00/0~20.00 12.00
03-60 ACI Point2 - percent 0~100% 50
03-61 ACI Point 3 — voltage 0~10.00/0~20.00 20.00
03-62 ACI Point3 - percent 0~100% 100
03-63 AUI Pointl - voltage 0~10.00Vv 0
03-64 AUI Point 2- percent 0~100% 0
03-65 AUI Point 2- voltage 0~10.00V 5.00
03-66 AUI Point2 -percent 0~100% 50
03-67 AUI Point 3- voltage 0~10.00V 10.00
03-68 AUI Point 3 - percent 0~100% 100
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04 Multi-step Speed Parameters

Chapter 11 Summary of Parameter Settings

04-00 | 1st Step Speed Frequency 0.00~600.00Hz 0
04-01 2nd Step Speed Frequency 0.00~600.00Hz 0
04-02 3rd Step Speed Frequency 0.00~600.00Hz 0
04-03 4th Step Speed Frequency 0.00~600.00Hz 0
04-04 | 5th Step Speed Frequency 0.00~600.00Hz 0
04-05 6th Step Speed Frequency 0.00~600.00Hz 0
04-06 7th Step Speed Frequency 0.00~600.00Hz 0
04-07 | 8th Step Speed Frequency 0.00~600.00Hz 0
04-08 9th Step Speed Frequency 0.00~600.00Hz 0
04-09 10th Step Speed Frequency 0.00~600.00Hz 0
04-10 11th Step Speed Frequency 0.00~600.00Hz 0
04-11 12th Step Speed Frequency 0.00~600.00Hz 0
04-12 13th Step Speed Frequency 0.00~600.00Hz 0
04-13 14th Step Speed Frequency 0.00~600.00Hz 0
04-14 | 15th Step Speed Frequency 0.00~600.00Hz 0
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05 Motor Parameters

: . Factory
Parameter Explanation Settings Setting
0: No function
) 1: Measure induction motor in dynamic status (motor
05-00 Motor Auto Tuning spinning) (Rs, Rr, Lm, LXx, no-load current) 0
2: Measure induction motor in static status (motor not
spinning)
05-01 Full-Load current of 10~120% of the drive’s rated current 0
Induction Motor 1 (Amps)
Rated Power of Induction
- 0~655.35kW
05-02 Motor 1 (kW) 0
05-03 Rated Rotational Speed of | 0~65535 1710
Induction Motor 1 (rpm) 1710(60Hz 4 poles) ; 1410(50Hz 4 poles)
05-04 Pole Number of Induction 2-20 4
Motor 1
No Load Current of Induction .
05-05 Motor 1 (Amps) 0~ Pr.05-01 of factory setting 0
Stator Resistance (Rs) of _
05-06 Induction Motor 1 0-65535mQ 0
05-07 I'\?/Ic;ti)r Resistance (Rr) of 0~65535mQ 0
05-08 Magnetizing Inductance 0~65535mH 0
(Lm) og Induction Motor 1
05-09 Stator Inductance (Lx) of 0~65535mH 0
Induction Motor 1
05-10
~ Reserved
05-12
Rated Current of Induction | 0~65535
05-13 0
Motor 2 ( Amps)
Rated Power of Induction
- 0~655.35kW
05-14 Motor 2 (kW) 0
05-15 Rated Rotational Speed of | 0~65535 1710
Induction Motor 2 (rpm) 1710(60Hz 4poles) ; 1410(50Hz 4 poles)
Pole Number of Induction
. 2~20
05-16 Motor 2 4
No-load Current of ;
- ~P -01f
05-17 Induction Motor 2 (A) 0~Parameter05-01 factory setting 0
Stator Resistance (Rs) of _
05-18 Induction Motor 2 06553502 0
05-19 Rotor Resistance (Rr) of 0~65.535Q2 0
Motor 2
05-20 Magnetizing Inductance 0~65535mH 0
(Lm) og Induction Motor 2
05-21 Stator Inductance (Lx) of | 0~65535mH 0
Induction Motor 2
0522 Induction Motor 1/ Motor 2 | 1: motor 1 1
Selection 2: motor 2
Frequency for 0.00~600.00Hz
05-23 Y-connection//\-connectio 60.00
n Switch of Induction '
Motor
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. . Factory
Parameter Explanation Settings Setting
Y-connection//\-connectio R
05-24 n Switch of Induction 2 ) Elsa;)blle 0
Motor - Enaple
Delay Time for | 0.000~60.000 seconds
05-25 Y-connection//\-connectio 0.200
n Switch of Induction '
Motor
05-26
~ Reserved
05-30
Accumulated Motor
- . ; . 00~1439
05-31 Operation Time (minutes) 0
Accumulative Motor
- . . 00~65535
05-32 Operation Time (day) 0
Induction Motor and 0:IM
05-33 Permanent Magnet Motor 1: PM 0
Selection
Full Load current of 0.0~6553.5Amps
05-34 0
Permanent Magnet Motor(A)
Rated Power of Permanent 0.00~655.35kW
05-35 0
Magnet Motor (kW)
Rated Rotational Speed of 0~65535 rpm
05-36 Permanent Magnet Motor 2000
(rpm)
05-37 Pole number of Permanent | 0~69°3° 10
Magnet Motor
Inertia of Permanent 0~6553.5 kg.cm?
05-38 Magnet Motor 0
05-39 Stator Resistance of PM 0.000~65.535Q2 0.000
Motor
05-40 Pf(;manent Magnet Motor 0.00~655.35mH 0
05-41 Pf(;manent Magnet Motor 0.00~655.35mH 0
05-42 Offset angle of PM Motor | 0.0~360.0 0
pole
05-43 Ke parameter of PM Motor | 0~65535  (Unit: V/1000rpm) 0
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06 Protection Parameters

Chapter 11 Summary of Parameter Settings

. . Factory
Parameter Explanation Settings Setting
230V : 160.0~220.0Vdc 180
06-00 Low \oltage Level
g 460V : 320.0~440.0Vdc 360
. 230V : 350.0~450.0Vdc 380.0
06-01 Over-voltage Stall Prevention
g 460V : 700.0~900.0Vdc 760.0
06-02 Reserved
Normal
06-03 Over-current Stall Prevention Normal duty: 0~130%(100%: drive’s rated current); duty:120;
during Acceleration Light duty: 0~130%(100%: drive’s rated current) Light
duty:120
Normal
06-04 Over-current Stall Prevention Normal Load: 0~130%(100%: drive’s rated current); duty:120;
during Operation Light duty: 0~130%(100%: drive’s rated current) Light
duty:120
0: by current accel/decel time
Accel. /Decel. Time Selection | L Dy the 1st accel/decel time
06-05 of Stall Prevention at Constant | 2 Y the 2nd accel/decel time 0
Speed 3: by the 3rd accel/decel time
4: by the 4th accel/decel time
5: by auto accel/decel
0: No function
1: Over-torque detection during constant speed operation,
continue to operate after detection
Over-torque Detection 2: Over-torque detection during constant speed operation,
06-06 Selecti stop operation after detection 0
election (OT1) pop _ ! _ _
3: Over-torque detection during operation, continue to
operate after detection
4: Over-torque detection during operation, stop operation
after detection
06-07 E)Ov_lgrl-)torque Detection Level 10~200% ( 100%: drive's rated current ) 120
06-08 (O(;/.?rl)t orque Detection Time 0.0~60.0 seconds 01
0: No function
1: Over-torque detection during constant speed operation,
continue to operate after detection
Over-torque Detection 2: Over-torque detection during constant speed operation,
06-09 Selecti stop operation after detection 0
election (OT2) pop _ ! _ _
3: Over-torque detection during operation, continue to
operation after detection
4: Over-torque detection during operation, stop operation
after detection
06-10 %’%torq“e Detection Level | 10 50095 (100%: drive's rated current ) 120
Over-torque Detection Time
06-11 (OVT2) au fon 1 0.0~60.0 seconds 0.1
06-12 Maximum Torque Limit 0~200% (100%: drive’s rated current) 150%
. 0: Motor with constant torque output
Electronic Thermal Rela . .
06-13 Selecrtior: (Motz)r 1) elay 1: Motor with variable torque output 2
2: Electronic Thermal Relay disabled
06-14 Electronic Thermal 30.0~600.0 seconds 60.0

Characteristic for Motor 1
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. . Factory
Parameter Explanation Settings Setting
Heat Sink Over-heat (OH) .
06-15 Warning 0.0~110.0CC 85.0
06-16 Stall Prevention Limit Level 0~100% (Parameter06-03 > Parameter06-04) 50
06-17 Current Error Record 0: No fault record 0
06-18 ;Zi%?g Most Recent Error 1: Over-current during acceleration (ocA) 0
06-19 'RI'Z::rcc)iré\/lost Recent Error 2: Over-current during deceleration (ocd) 0
06-20 EzggrzMOSt Recent Error 3: Over-current during constant speed(ocn) 0
06-21 Fifth Most Recent Error 4: Ground fault (GFF) 0
Record
06-22 Sixth Most Recent Error 5: IGBT short-circuit (occ) 0
Record
6: Over-current at stop (ocS)
7: Over-voltage during acceleration (ovA)
8: Over-voltage during deceleration (ovd)

: Over-voltage during constant speed (ovn)

: Over-voltage at stop (ovS)

: Low-voltage during acceleration (LvA)

: Low-voltage during deceleration (Lvd)

: Low-voltage during constant speed (Lvn)

: Stop mid-low voltage (LvS)

: Phase loss protection (PHL)

: IGBT over-heat (0H1)

: Capacitance over-heat (0H2) (over 40hp)

: tH1o (TH1 open: IGBT over-heat
protection error)

19:

tH20 (TH2 open: capacitance over-heat
protection error)

20:

Reserved

21:

Drive over-load (oL) (When current is 150% of the
rated current, the drive will be overloaded.)

22:

Electronics thermal relay 1 (EoL1)

23:

Electronics thermal relay 2 (EoL2)

24:

Motor overheat (0H3) (PTC)

25:

Reserved

26:

Over-torque 1 (ot1)

27

: Over-torque 2 (ot2)

28:

Under current 1 (ucl)

29:

Under current 2 (uc2)

30:

Memory write-in error (cF1)

31:

Memory read-out error (cF2)

32:

Reserved

33:

U-phase current detection error (cd1)

34:

V-phase current detection error (cd2)

35:

W-phase current detection error (cd3)

36:

Clamp current detection error (HdO)

37:

Over-current detection error (Hd1)

38:

Over-voltage detection error (Hd2)

39:

Ground current detection error (Hd3)

40

: Auto tuning error (AuE)

41

: PID feedback loss (AFE)
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Parameter

Explanation

Settings

Factory
Setting

42~47 Reserved

48: ACI reference input loss (ACE)

49: External fault input (EF)

50: Emergency stop (EF1)

51: External Base Block (BB)

52: Password Error (Pcode)

53 : Reserved

54: Communication error (CE1)

55: Communication error (CE2)

56: Communication error (CE3)

57: Communication error (CE4)

58: Communication Time-out (CE10)

59: PU Time-out (cP10)

60: Brake transistor error (bF)

61: Y-connection//\-connection switch error (ydc)

62: Decel. Energy Backup Error (dEb)

63: Slip error (oSL)

64~65 : Reserved

73: External safety gate S1

74: FIRE mode output

79: U phase over current (Uocc)

80: V phase over current (\occ)

81: W phase over current (\Wocc)

82: U phase output phase loss (OPHL)

83: V phase output phase loss (OPHL)

84: W phase output phase loss (OPHL)

101: CANopen software disconnectl (CGdE)

102: CAN open software disconnect2 (CHbE)

103: CANopen synchronous error (CSYE)

104: CANopen hardware disconnect (CbFE)

105: CANopen index setting error (CIdE)

106: CANopen slave station number setting error
(CAdE)

107: CANopen index setting exceed limit (CFrE)

06-23

Fault Output Option 1

0~65535(refer to bit table for fault code)

06-24

Fault Output Option 2

0~65535(refer to bit table for fault code)

06-25

Fault Output Option 3

0~65535(refer to bit table for fault code)

XXX | X

06-26

Fault Output Option 4

0~65535(refer to bit table for fault code)

oOo|lo|o | o

X

06-27

Electronic Thermal Relay
Selection 2 (Motor 2)

0: Motor with constant torque output
1: Motor with variable torque output
2: Electronic Thermal Relay disabled

06-28

Electronic Thermal Operating
Time of Motor 2 (Seconds)

30.0~600.0(Seconds)

60.0

06-29

PTC Detection Selection

0: Warn and keep operation
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning

06-30

PTC Level

0.0~100.0%

50.0
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. . Factory
Parameter Explanation Settings Setting
Frequency Command when
06-31 Malfunction 0.00~655.35 Hz Read Only
i Output Frequency when
06-32 Malfunction 0.00~655.35 Hz Read Only
Output Voltage when
06-33 Malfunction 0.0~6553.5 V Read Only
06-34 DC Voltage at Malfunction 0.0~6553.5V Read Only
06-35 Output Current at Malfunction | 0.00~655.35 Amp Read Only
i IGBT Temperature at o Read Onl
06-36 Malfunctior 0.0~6553.5 C y
i Capacitance Temperature at . Read Onl
06-37 Malfuncion 0.0~6553.5 °C y
i Motor Speed in rpm at Read Onl
06-38 Malfunction 0~65535 Y
06-39 Reserved 0~65535 Read Only
Status of Multi-function Input Read Onl
06-40 Terminal when Malfunction 0~65535 Y
Status of Mu_ltl-functlon Read Only
06-41 Output Terminal when 0~65535
Malfunction
i Drive Status when Read Onl
06-42 Malfunction 0-65535 Y
06-43 Reserved
06-44 Reserved
Action for detected Output 0: Warn and keep operation
06-45 P 1: Warn and ramp to stop 3
Phase Loss (OPhL) 2: Warn and coast to stop
3: No warning
Time of detected Output
06-46 Phase Loss 0~65.535 seconds 0.5
06-47 Detected Current Bandwidth | 0~655.35% 10
DC Brake Time of Output Phase
06-48 0~65.535 seconds 0.1
Loss
06-49 Reserved
Time of detected Input Phase
06-50 Lo P 0.00~600.00 seconds 0.20
06-51 Reserved
06-52 Ripple of the Qetected Input | 230V models: 0.0 ~ 160 Vdc 30/60
Phase Loss’ Ripple 460V models : 0.0 ~ 320 Vdc
06-53 Action for detected Input 0: warn and ramp to stop 0
Phase Loss (OrP) 1: warn and coast to stop
06-54 Reserved
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. . Factory
Parameter Explanation Settings Setting
0: Constant rated current and limit carrier wave by loaded
current and temperature
06-55 Derating Protection 1: Cor)stant carrier frequency and limit loaded current by o
setting carrier wave
2: Constant rated current(same as setting 0), but current
limit is closed
06-56 PT100 Detection Level 1 0~10000 v 5000
06-57 PT100 Detection Level 2 0~10000 v 7000
PT100 Level 1 Frequency
06-58 0~600.00 Hz 0
Protect
06-59 Reserved
Software Detection GFF
06-60 Current Level (% rated current | 0~6553.5% 60.0
of the drive)
Software detection of GFF Low
06-61 0~655.35 sec 0.10
pass Filter gain
230V models: 0~220.0 VVdc 180.0/
06-62 Disable Level of dEb
460V models: 0~440.0 Vdc 360.0
06-63 Fault Record 1 (Min) 0~65535 minutes (F;Efﬁs
] 0~65535 minutes Read
06-64 Fault Record 2 (Min)
Only
] 0~65535 minute Read
06-65 Fault Record 3 (Min)
Only
) ) Read
06-66 Fault Record 4 (Min) 0~65535 minutes
Only
) ) Read
06-67 Fault Record 5 (Min) 0~65535 minutes
Only
) ) Read
06-68 Fault Record 6 (Min) 0~65535 minutes
Only
Number of Days of Read
06-69 Read Only
Malfunction (days) Only
Duration of Malfunction Read
06-70 Read Only
(minutes) Only
06-71 Low Current Setting Level 0~100.0% 0
06-72 Low Current Detection Time 0~360.00 seconds 0
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0 : No function
) 1 : Warn and coast to stop
06-73 Options when low current occurs | 2 - \Warn and ramp to stop by 2nd deceleration time 0
3 : Warn and operation continues
0: No function
06-80 Fire mode 1: Forward operation 0
2: Reverse Operation
Operating Frequency when
06-81 0.00 to 60000Hz 6000
running Fire Mode(Hz)
0: Disable Bypass
06-82 Bypass Fire Mode enabled 0
1: Enable Bypass
Delayed Time when Bypass Fire
06-83 0.0 to 6550.0 sec 0
Mode
06-84 Auto reset counter of Fire Mode | 0~10 0
Length of time to reset
06-85 0.0 to 6000.0 sec 600
auto-counter (seconds)

11-23



X

X X X X X

X

07 Special Parameters

Chapter 11 Summary of Parameter Settings

: . Factory
Parameter Explanation Settings Setting
07-00 Setup Software Brake Level 230V series : 350.0~450.0Vvdc 380.0
460V series : 700.0~900.0Vdc 760.0
07-01 DC Brake Current Level 0~100% 0
07-02 DC Brake Time at Start-up 0.0~60.0 seconds 0.0
07-03 DC Brake Time at Stop 0.0~60.0 seconds 0.0
07-04 Startup Frequency for DC 0.00~600.00Hz 0.00
Brake
07-05 Reserved
0: Stop operation
07-06 Restart after Momentary Power | 1: Speed search starting from last speed before the moment |
Down of power down.
2: Speed search starting from minimum output frequency
Maximum Power Loss
07-07 Duration 0.1~20.0 seconds 2.0
07-08 Base Block Time 0.1~5.0 seconds 0.5
07-09 Current Limit for Speed Search | 20~200% 100
0: Stop operation
07-10 Base Block Speed Search (oc, | 1: Speed search starting from last speed before the moment |
ov, bb) of base block.
2: Speed search starting from minimum output frequency
# of Auto Reset after Errors
07-11 Occurred 0~10 0
0: Disable
07-12 Speed Search while Start-up 1: Speed search start!ng from maximum output frequency 0
2: Speed search starting from start-up motor frequency
3: Speed search starting from minimum output frequency
0: Disable
A 1: 1st decel. time
Decel T M .
eceleration Time at Momentary 2: 2nd decel. time
07-13 Power Down ( dEb function: 3: 3rd decel. time 0
Deceleration E Back 4: 4th decel. time
eceleration Energy Backup) 5: system decel. time
6: Auto decel. time
07-14 DEB Return Time 0.0~25.0 sec(0~250) 0
07-15 Dwell Time at Accel. 0.00~ 600.00sec(0~60000) 0
07-16 Dwell Frequency at Accel. 0.00~600.00Hz(0~60000) 0
07-17 Dwell Time at Decel. 0.00~600.00sec(0~60000) 0
07-18 Dwell Frequency at Decel. 0.00~600.00Hz(0~60000) 0
0: Fan always ON
1: 1 minute after the AC motor drive stops, fan will be OFF
) 2: When the AC motor drive runs, the fan is ON. When the
07-19 Fan Cooling Control AC motor drive stops, the fan is OFF 0

3: Fan turns ON when the preliminary heat sink’s
temperature reached around 60°C (140°F).
4: Fan always OFF
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0: Coast stop
1: By deceleration Time 1
2: By deceleration Time 2
E top (EF) & F . .
07-20 tolgggpeg?(egt%ﬂ]( ) & Force 3: By deceleration Time 3 0
4: By deceleration Time 4
5: System Deceleration
6: Automatic Deceleration
i Auto Energy-sAVIlng 0: Disable
07-21 Operation 1: Enable 0
07-22 Energy-sAVI1lng Gain 10~1000% 100
Auto Voltage Regulation(AVR) | 0: Enable AVR
07-23 Function 96 e (AVR) | 1. Disable AVR 0
2: Disable AVR during deceleration
Filter Time of Torque
07-24 Command (V/F and SVC 0.001~10.000seconds 0.020
control mode)
Filter Time of Slip
07-25 Compensation (V/F and SVC 0.001~10.000 seconds 0.100
control mode)
i Torque Compensation Gain
07-26 (V/F and SVC control mode) 0~10 0
i Slip Compensation Gain (V/F
07-27 and SVC control mode) 0.00~10.00 0.00
07-28 Reserved
07-29 Slip Deviation Level 0.0~100.0% 0
Detection Time of Slip
07-30 Deviation 0.0~10.0 seconds 1.0
0: Warn and keep operation
07-31 Over Slip Treatment 1: Warn and ramp to stop 0
2: Warn and coast to stop
3: No warning
07-32 Motor Hunting Gain 0~10000 1000
Recovery Time to Pr.07-11 (#
07-33 of auto reset after error 00~60000 seconds 60.0
occurred)
Kp: Automatic Acceleration\
07-34 0~65535 40
Deceleration
Ki: Automatic
07-35 0~65535 0.001
Acceleration\Deceleration
Power Generating Slip
07-36 0.00~1.00 1.00
Compensation Gain
07-37~07-49 | Reserved
07-50 PWM Fan Speed 0~100% 0~100 60
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08 High-function PID Parameters

0: No function

Input Terminal for PID 1: Negative PID feedback: input from external terminal

08-00 feedback AVI1 (P_r.03-00) _ 0

4: Positive PID feedback from external terminal AVI1

(Pr.03-00)
08-01 Proportional Gain (P) 0.0~500.0% 1.0
08-02 Integral Time (1) 0.00~100.00 seconds 1.00
08-03 Derivative Time (D) 0.00~1.00seconds 0.00
08-04 gggfrroll_imit of Integral 0.0~100.0% 100.0
08-05 PID Output Frequency Limit 0.0~110.0% 100.0
08-06 Reserved
08-07 PID Delay Time 0.0~35.0 seconds 0.0
08-08 ﬁ?;‘lbac" Signal Detection 0.0~3600.0 seconds 0.0

0: Warn and keep operation

08-09 Options on Feedback Error 1: Warn and ramp to stop 0
2: Warn and coast to stop

3: Warn and operate at last frequency

08-10 Sleep Frequency 0.00~600.00Hz or 0~200.00% 0.00
08-11 Wake-up Frequency 0.00~600.00Hz or 0~200.00% 0.00
08-12 Sleep Time 0.0~6000.0 seconds 0.0
08-13 PID Deviation Level 1.0~50.0% 10.0
08-14 PID Deviation Time 0.1~300.0 seconds 5.0
08-15 Filter Time for PID Feedback | 0.1~300.0 seconds 5.0
08-16 PID Compensation Selection 0: Parameter setting 0

1: Analog input

08-17 PID Compensation -100.0~+100.0% 0
0: Follow PID output command

08-18 Setting of Sleep mode function 1: Follow PID feedback signal
08-19 Integral Limit during Wakeup | 0~200.0%
08-20 PID Mode Selection 0 Serial connectlo_n 0
1: Parallel connection
08-21 Enable PID to Change 0: Operating direction cannot be changed 0
Operating Direction 1: Operating direction can be changed
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COM1 Communication
09-00 Address 1~254 1
09-01 COM1 Transmission Speed | 4.8~115.2Kbps 9.6
0: Warn and continue operation
09-02 COM1 Transmission Fault 1: Warn and ramp to stop 3
Treatment 2: Warn and coast to stop
3: No warning and continue operation
09-03 COML1 Time-out Detection | 0.0~100.0 seconds 0.0
0: 7N1 (ASCII)
1: 7N2 (ASCII)
2: 7TE1 (ASCII)
3: 701 (ASCII)
4: 7TE2 (ASCII)
5: 702 (ASCII)
6: 8N1 (ASCII)
o 7: 8N2 (ASCII)
09-04 COM1 Communication 8: 8E1 (ASCII) 1
Protocol 9: 801 (ASCII)
10: 8E2 (ASCII)
11: 802 (ASCII)
12: 8N1 (RTU)
13: 8N2 (RTU)
14: 8E1 (RTU)
15: 801 (RTU)
16: 8E2 (RTU)
17: 802 (RTU)
09-05
~ Reserved
09-08
09-09 Response Delay Time 0.0~200.0ms 2.0
Main Communication
09-10 Freguency (Hz) 0.00~600.00Hz 60.00
09-11 Block Transfer 1 0~65535 0
09-12 Block Transfer 2 0~65535 0
09-13 Block Transfer 3 0~65535 0
09-14 Block Transfer 4 0~65535 0
09-15 Block Transfer 5 0~65535 0
09-16 Block Transfer 6 0~65535 0
09-17 Block Transfer 7 0~65535 0
09-18 Block Transfer 8 0~65535 0
09-19 Block Transfer 9 0~65535 0
09-20 Block Transfer 10 0~65535 0
09-21 Block Transfer 11 0~65535 0
09-22 Block Transfer 12 0~65535 0
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09-23 Block Transfer 13 0~65535 0
09-24 Block Transfer 14 0~65535 0
09-25 Block Transfer 15 0~65535 0
09-26 Block Transfer 16 0~65535 0
09-27
~ Reserved
09-29
Communication Decoding 0: Old Delta definition(20XX)
09-30 0
Method 1: New Delta definition(60XX)
0: RS485
09-31 COML1 Protocol 0
1: BACnet
0: Before PID control
09-34 PLC frequency setup 1: After PID control 0
09-35 PLC Address 1~254 2
09-36 CANopen Slave Address 0: Disable 0
1~127
0:1M
1 : 500k
09-37 CANopen Speed 2: 250k 0
3: 125k
4: 100k (Delta Only)
5: 50k
09-38 CANopen Frequency Gain 1.00 ~2.00 1.00
bit 0 : CANopen Guarding Time out
bit 1 : CANopen Heartbeat Time out
bit 2 : CANopen SYNC Time out
09-39 CANopen Warning Record | bit 3 : CANopen SDO Time out 0
bit 4 : CANopen SDO buffer overflow
bit 5 : Can Bus Off
bit 6 : Error protocol of CANopen
09-40 CANopen Decoding Method 0: Communication definition of CP2000 series 1
1: CANopen DS402 Standard
0 : ( Node Reset State )
1 : (Com Reset State )
09-41 CANopen Communication 2 : (Boot up State ) 0
Status 3 : (Pre Operation State )
4 : (Operation State )
5 : (Stop State )
0 : ( Not Ready For Use State )
1 : (Inhibit Start State )
2 : (Ready To Switch On State )
09-42 CANopen Control Status 3 : ( Switched On State ) 0
4
7

: (Enable Operation State )
: (Quick Stop Active State )
13 : (Err Reaction Active State )
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14 : (Error State )
bitO: reset address 20XX to 0.
" bitl: reset address 264X to 0
09-43 Reset CAN Initial 1dx bit2: reset address 26AX to 0 65535
bit3: reset address 60X X to 0
. 0: Use 420XX
09-45 CANopen Master function 1- Use 60XX 0
09-46 CANopen Master Address 1~127 100
09-47
~ Reserved
09-49
09-50 BACnet Dnet 0~127 10
09-51 BACnet Baud Rate 96~384 384
09-52 BACnet Device ID L 0~9999 1
09-53 BACnet Device ID H 0~419 0
09-54 Reserved
09-55 BACnet Max Address 0~127 127
09-56 BACnet Password 0~65535 0
0: No communication card
1: DeviceNet Slave
P 2: Profibus-DP Slave
Identification of
09-60 I 3: CANopen Slave 0
Communication Card
unicatl 4: Modbus-TCP Slave
5: EtherNet/IP Slave
6~8: Reserved
Firmware Version of
S Communication Card Read Only it
09-62 Product Code Read Only #i
09-63 Error Code Read Only #it
09-64
~ Reserved
09-69
09-70 Address of Communication | DeviceNet: 0-63 1
Card Profibus-DP: 1-125
Standard DeviceNet:
0: 100Kbps
1: 125Kbps
2: 250Khps
3: 1Mbps (Delta only)
Non standard DeviceNet: (Delta only)
K P 0: 10Kbps
09-71 Communication Card Speed 1: 20Kbps 2
2: 50Kbps
3: 100Kbps
4: 125Kbps
5: 250Khps
6: 500Kbps
7: 800Kbps
8: 1Mbps
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. . Factory
Parameter Explanation Settings Setting
0: Disable
In this mode, baud rate can only be 0,1,2,3 in standard
Other settings of DeviceNet speed
09-72 -2 0
communication card speed 1: Enable
In this mode, the baud rate of DeviceNet can be same as
CANopen (0-8). -
IP Configuration of the 0: Static IP
09-75 AN : " 0
Communication Card 1: Dynamic IP (DHCP)
IP Address 1 of the
09-76 Communication Card 0~255 0
IP Address 2 of the
09-77 Communication Card 0~255 0
IP Address 3 of the
09-78 Communication Card 0~255 0
IP Address 4 of the
09-79 Communication Card 0~255 0
Address Mask 1 of the
09-80 Communication Card 0~255 0
Address Mask 2 of the
09-81 Communication Card 0~255 0
Address Mask 3 of the
09-82 Communication Card 0~255 0
Address Mask 4 of the
09-83 Communication Card 0~255 0
Gateway Address 1 of the
09-84 Communication Card 0~255 0
Gateway Address 2 of the
09-85 Communication Card 0~255 0
Gateway Address 3 of the
09-86 Communication Card 0~255 0
Gateway Address 4 of the
09-87 Communication Card 0~255 0
Password for Communication
09-68 Card (Low word) 0~99 0
Password for Communication
09-89 Card (High word) 0~99 0
09-90 Reset Communication Card 0: No function ) 0
1: Reset to return to the factory setting
Bit 0: Enable IP Filter :
Bit 1: Enable internet parameters (1bit)
Once the setup of internet parameter is done, the Bit 1
will be enabled. But after the parmeters of the
Additional Setting for cgmmunlcatlon card are updated, this Bit 1 will be
09-91 Communication Card disabled. 0
Bit 2: Enable login password (1bit)
When login password is correctly entered, the Bit 2
will be enabled. But after the parameters of the
communication card are updated, this Bit 2 will be
disabled.
Bit 0: Enable password.
09-92 Status of Communication Card When the communication card is locked by a 0

password, this Bit 0 will be enabled. When the
password is clear, this Bit 0 will be disabled.
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12 PUMP Parameter

0: No operation

1: Fixed Time Circulation (by time)
2: Fixed quantity circulation (by PID
12-00 Circulative Control ) | -ty (by PID) 0
3: Fixed quantity control

4: Fixed Time Circulation+ Fixed quantity circulation

5: Fixed Time Circulation+ Fixed quantity control

Number of motors to be

12-01 From only 1 and up to 8 motors 1
connected
Operating time of each motor )

12-02 ) 0 to 65500 min 0
(minutes)

Delay Time due to the
12-03 Acceleration (or the Increment) | 0.0 to 3600.0 sec 10
at Motor Switching

Delay Time due to the
12-04 Deceleration ( or the Decrement) | 0.0 to 3600.0 sec 10

at Motor Switching (seconds)

Delay time while fixed quantity
12-05 circulation at Motor Switching 0.0 to 3600.0 sec 100

(seconds)

Frequency when switching
12-06 motors at fixed quantity 0.00 to 600.00 Hz 6000

circulation (Hz)

Action to do when Fixed 0: Turn off all output
12-07 Quantity Circulation breaks 1: Motors powered by mains electricity continues to 0
down. operate.

Frequency when stopping
12-08 o 0.00 to 600.00 Hz 0
auxiliary motor (Hz)
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00 Drive Parameters A The parameter can be set during operation.

00 - 00 ID Code of the AC Motor Drive

Factory Setting: #.#
Settings  Read Only

00 — (1 Display AC Motor Drive Rated Current

Factory Setting: #.#
Settings  Read Only

L Pr. 00-00 displays the identity code of the AC motor drive. Using the following table to check if
Pr.00-01 setting is the rated current of the AC motor drive. Pr.00-01 corresponds to the identity code
Pr.00-01.

The factory setting is the rated current for normal duty. Please set Pr.00-10 to 0 to display the
rated current for the light duty.

230V series

Frame A B C

kW 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30
HP 1.0 2.0 3.0 5.0 7.5 10 15 20 25 30 40
ID Code of the AC 4 6 8 10 12 14 16 18 20 22 24
Motor Drive
Rated Current of 105
Light Duty (A) 5 7.5 10 15 21 31 46 61 75 90
Rated Current of 3 5 8 11 17 25 33 49 65 75 90
Normal Duty (A)

Frame D E

kW 37 45 55 75 90
HP 50 60 | 75 | 100 | 125
ID Code of the AC 26 28 | 30 | 32 34
Motor Drive
Rated Current of
Light Duty (A) 146 | 180 | 215 | 276 | 322
Rated Current of 120 | 146 | 180 | 215 | 255
Normal Duty (A)

460V series

Frame A B C

kW 0.75 1.5 2.2 3.7 4.0 5.5 7.5 11 15 18.5 22 30 37
HP 1 2 5.5 7.5 10 15 20 25 30 40 50
ID Code of the AC 5 7 9 11 93 13 15 17 19 21 23 25 27
Motor Drive
Rated Current of
Light Duty (A)
Rated Current of
Normal Duty (A)

w

3 3.7 5 7.5 10.5 12 14 22.5 30 36 45 56 72

1.7 3.0 4.0 6.0 9.0- 10.5 12 18 24 32 38 45 60

Frame D E F G H

kW 45 55 75 90 110 132 160 185 220 280 315 355 400
HP 60 75 100 125 150 175 215 250 300 375 425 475 536
ID Code of the AC 29 31 33 35 37 39
Motor Drive
Rated Current of
Light Duty (A)

41 43 45 47 49 51 53

91 110 144 180 220 | 246 310 343 460 530 | 616 | 683 770
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Rated Current of

Normal Duty (A) 73

91 110 150 180 | 220 | 260 | 310 | 370 | 460 | 550 | 616 | 683

00 - 02 Parameter Reset

Factory Setting: 0

Settings  0: No Function

1:
6:
7:
8:

Write protection for parameters

Reset PLC (including CANopen Master Index)
Reset CANopen Index (Slave)

keypad lock

9: All parameters are reset to factory settings(base frequency is S0Hz)

When it is set to 1, all parameters are read only except Pr.00-02~00-08 and it can be used with password

setting for password

protection. It needs to set Pr.00-02 to 0 before changing other parameter settings.

When it is set to 6: clear internal PLC program (includes the related settings of PLC internal CANopen

master)

When it is set to 7: reset the related settings of CANopen slave.

When it is set to 9 or 10: all parameters are reset to factory settings. If the password is set in Pr.00-08, it

needs to input the password set in Pr.00-07 to reset to factory settings.

» 00 - 03 Start-up Di

Settings 0
1:
2:
3:

splay Selection

Factory setting: 0
Display the frequency command (F)
Display the actual output frequency (H)
Display User define (U)
Output current (A)

This parameter determines the start-up display page after power is applied to the drive. User defined

choice display according to the setting in Pr.00-04.

» 00 - 04 Content of

Settings

o N L kA~ W N = O

9:
10

Multi-function Display (user defined)

Factory setting: 3

: Display output current (A)

: Display counter value (c)

: Display actual output frequency (H.)
: Display DC-BUS voltage (v)

: Display output voltage (E)

: Display output power angle (n)

: Display output power in kW (P)
: Display estimate output torque % (t = 00: positive torque; -00 negative torque)

®
Display PG feedback (G) (refer to Note 1)

: Display PID feedback in % (b)
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11: Display AVII1 in % (1.), 0~10V/4-20mA/0-20mA corresponds to 0~100%

(Refer to Note 2)
12: Display ACl in % (2.), 4~20mA/0~10V/0-20mA corresponds to 0~100%
(Refer to Note 2)
13: Display AVI2 in % (3.), -10V~10V corresponds to -100~100%(Refer to
Note 2)

14: Display the temperature of IGBT in °C (i.)
15: Display the temperature of capacitance in °C (c.)
16: The status of digital input (ON/OFF) refer to Pr.02-20 (i) (Refer to Note3)
17: Display digital output status ON/OFF (Pr.02-15) (o) (refer to NOTE 4)
18: Display the multi-step speed that is executing (S)
19: The corresponding CPU pin status of digital input (d) (refer to NOTE 3)
20: The corresponding CPU pin status of digital output (0.) (refer to NOTE 4)
25: Overload counting (0.00~100.00%) (h.)
26: GFF Ground Fault (Unit :%)(G.)
27:DC Bus voltage ripple (Unit: Vdc)(r.)
28: Display PLC register D1043 data (C) display in hexadecimal
30 : Display output of user defined (U)
31 : H page x 00-05 Display user Gain(K)

Note 1

It can display negative values when setting analog input bias (Pr.03-03~03-10).
Example: assume that AVI1 input voltage is 0V, Pr.03-03 is 10.0% and Pr.03-07 is 4 (Serve bias as the center).

Note 2

Example: If REV, MI1 and MI6 are ON, the following table shows the status of the terminals.
0 means OFF, 1 means ON

Terminal|MI15 MI14 [MI13 [MI12 (MI11 |MI10 MI8 |[MI7 [MI6 [MIS MI4 |[MI3 |[MI2 |MIl1 |REV |FWD

Status |0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0

MI10~MI15 are the terminals for extension cards (Pr.02-26~02-31).

If REV, MI1 and MI6 are ON, the value is 0000 0000 1000 0110 in binary and 0086h in HEX. When Pr.00-04
is set to “16” or “197, it will display “0086h” with LED U is ON on the keypad KPC-CEO1. The setting 16 is
the status of digital input by Pr.02-11 setting and the setting 19 is the corresponding CPU pin status of digital
input. User can set to 16 to monitor digital input status and then set to 19 to check if the wire is normal.

Note 3

Assume that RY'1: Pr.02-13 is set to 9 (Drive ready). After applying the power to the AC motor drive, if there is
no other abnormal status, the contact will be OFF. The display status will be shown as follows.

0 means OFF, 1 means ON

Terminal [Reserved Reserved Reserved MO2 [MO1 [Reserved|RY2 |RY1

Status |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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Meanwhile, if Pr.00-04 is set to 17 or 20, it will display in hexadecimal “0001h” with LED U is ON on the
keypad. The setting 17 is the status of digital output by Pr.02-18 setting and the setting 20 is the
corresponding CPU pin status of digital output. User can set 17 to monitor the digital output status and then

set to 20 to check if the wire is normal.

00 - 05 Coefficient Gain in Actual Output Frequency
Factory Setting: 0.00
Settings  0~160.00
This parameter is to set coefficient gain in actual output frequency. Set Pr.00-04= 31 to display the

calculation result on the screen (calculation = output frequency * Pr.00-05).

00 - 06 Software version
Factory Setting: #.#

Settings  Read Only
# (00 - ()7 Input Parameter Protection Password
Factory Setting: 0
Settings  0~65535
Display  0~4 ( # of times of password attempts)
This parameter allows user to enter their password (which is pre-set in Pr.00-08) to unlock the parameter
protection and to make changes to the parameter.
After you set up this parameter, make sure that you note its value for any future use.
The purpose of hAVIIng Pr.00-07 and Pr.00-08 is to prevent the personal misoperation.
If you forget the password, clear the setting by input 9999 and press ENTER key, then input 9999 again
and press Enter within 10 seconds. After decoding, all the settings will return to factory setting.

When setting up a password all parameters read are 0, except parameter 00-08.
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» 00 - Q8 Setup a Parameter Protection Password

B

Factory Setting: 0
Settings  0~65535
Display  0: No password protection / password is entered correctly (Pr00-07)

1: Password has been set

This parameter is for you to set up a password to protect your parameter settings from unauthorized
modifications. For the very first set up, enter directly a password of your choice. Once you finish entering
that password, the setting of the parameter 8 will be 1. Then the password protection is activated. If you
want to modify any parameter, go to parameter 00-07, enter the password that you set up here. If the right
password is entered, then the parameter 00-08 will be 0 and you can modify any parameter.

Once you decode the parameter protection number at Parameter 00-07 and the set the parameter to 0, then
the password protection will be canceled. The will not be password protection when you re-start CP2000.
Password setting is permanently effective. If you need to modify any parameter, decode the parameter

protection at Parameter 00-07.

How to re-start the parameter protection after the password is decode?
Method01: Go to parameter 00-08, enter once a new password.

Method02: Reboot CP2000 to restore the setting
Method03: Input any value into Pr.00-07 (Do not enter the password).

00-07

Password Incorrect

correct password is
entered to Pr.00-08.

3 chances of password input:
Incorrect password 1: displays "01"

then enter 9999 again within 10 ;
Incorrect password 2: displays "02"

seconds and press ENTER.

3 Enter 9999 and press ENTER,
3 Then all parameters will reset

1Decode Flow Chart

i Displays 01 after

*********** '| to factory settings.

Keypad will be locked after 3 wrong attempted
passwords. To re-activate the keypad, please
reboot the drive and inputthe correct
password.

f Incorrect password 3: "Pcode"(blinking)

00-08
Password Set

00-07
Password Input

Shut down th drive
and re-apply power

Re-apply power.
(The passwordis still valid)
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# 00 - 09 Display Advanced Parameters

Factory Setting: 0

Settings  Bit 0: Group 0

Bit 1: Group 1

Bit 2: Group 2

Bit 3: Group 3

Bit 4: Group 4

Bit 5: Group 5

Bit 6: Group 6

Bit 7: Group 7

Bit 8: Group 8

Bit 9: Group 9

(Bin Setting and Display for LCD Keypad)

00 - 1] Velocity Control Mode
Factory Setting: 0
Settings 0 : V/F (V/F control )
2 : SVC (Sensorless Vector Control )
This parameter determines the control method of the AC motor drive: °
0: V/F control: user can design proportion of V/f as required and can control multiple motors
simultaneously.

2: Sensorless vector control: get the optimal control by the auto-tuning of motor parameters.

When setting Pr.00-11 to 0, the V/F control diagram is shown as follows.

Fcmd
Pr00-20

iaccel/decel time

DC BUS
£ Voltage DC BUS Voltage JProtection
Detect

Current Detection

A v
V/E | JAVR | YIGBT ]
table | 1 07-23 3 PWM
01-00,01-01 | Upper Limit F:01-10 e
01-02.01-03 | LowerLimit F:01-11 )

’ 01-02
01-04,01-05 05-01
01-06,01-07

vemd _ 05-02
01-08 cm Filter Torque | Irms 05-03
Time Compensate 05-04

07-24 07-26
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When setting Pr.00-11 to 2, the sensorless vector control diagram is shown as follows.

DC BUS
Voltage DC BUS Voltage o
Detection | Protection
Current
Fcmd v Detection
Prooﬁ&—» , V/F | | AVR IGBT [
< table| | |/ | 07-23 PWM
01-00,01-01 Upperlimit F:01-10 01-0C
ACCt‘?l/decelm-02,01-03 Lower limit F:01-11 01-01
'me 01-04,01-05 01-02
01-06,01-07 05—0:]
01-08 05-0z
: 05-03
Filter Slip Irms 05-04
Fcmd | Time Compensa?e
07-25 07-27

» 00 - 16 Loading mode selection

Factory Setting: 0
Settings  0: Light duty
1: Normal duty

Light duty 230V series & 460V series: When the output current is 110% of the rated output current,

E

the endurance time is 60 seconds. When the output current is 130% of the rated output current,
the endurance time is 3 seconds. Refer to Pr.00-17 for the setting of carrier frequency. Refer to chapter
specifications or Pr.00-01 for the rated current.

Normal duty 230 V series & 460V series: When the output current is 120% of the rated output
current, the endurance time is 60 seconds. When the output current is 160% of the rated output
current, the endurance time is 3 seconds. . Refer to Pr.00-17 for the setting of carrier frequency. Refer

to chapter specifications or Pr.00-01 for the rated current.
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Factory Setting: As shown in table below

This parameter determinates the PWM carrier frequency of the AC motor drive.

230V series
Models 1-20HP [0.75-15kW] [25-60HP [18.5-45kW] 75-125HP [55-90kW]
Settings 2~15kHz 2~10kHz 2~9kHz
Light Duty Factory Setting 8kHz 6kHz 4kHz
Normal Duty Factory Setting |8 kHz 6 kHz 4 kHz
460V series
1-25HP 30-100HP [22-75kW] 125-536HP [90-400kW]
Models
[0.75-18.5kW]
Settings 2~15kHz 2~10kHz 2~9kHz
Light Duty Factory Setting 8kHz 6kHz 4kHz
Normal Duty Factory Setting |8 kHz 6 kHz 4 kHz
. : Electromagnetic Heat
Carrier Acoustic Noise or Leakage ea Current
i Dissipation
Frequency Noise Current p Wave
1kHz Significant Minimal Minimal | AAAA,
8kHz
15kHz VAYATAY,
Minimal Significant Significant

['1 From the table, we see that the PWM carrier frequency has a significant influence on the

electromagnetic noise, AC motor drive heat dissipation, and motor acoustic noise. Therefore, if the

surrounding noise is greater than the motor noise, lower the carrier frequency is good to reduce the

temperature rise. Although it is quiet operation in the higher carrier frequency, the entire wiring and

interference resistance should be considerate.

When the carrier frequency is higher than the factory setting, it needs to protect by decreasing the carrier

frequency. See Pr.06-55 for the related setting and details.

00 - 18 Reserved

00-19 PLC Command Mask

Factory Setting: Read Only

Settings ~ Bit 0: Control command controls by PLC

Bit 1: Frequency command controls by PLC
Bit 2: Reserved
Bit 3: Reserved
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700 - 20 Source of the MASTER Frequency Command ( AUTO )

Factory Setting: 0
Settings ~ 0: Digital keypad
1: RS-485 serial communication
2: External analog input (Pr.03-00)
3: External UP/DOWN terminal
6: CANopen communication card

8: Communication card (no CANopen card)

It is used to set the source of the master frequency in AUTO mode.

Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode. Pr.00-30
and 00-31 are for the settings of frequency source and operation source in HAND mode. The
AUTO/HAND mode can be switched by the keypad KPC-CCO1 or multi-function input terminal (MI).

The factory setting of frequency source or operation source is for AUTO mode. It will return to AUTO
mode whenever power on again after power off. If there is multi-function input terminal used to switch
AUTO/HAND mode. The highest priority is the multi-function input terminal. When the external terminal

is OFF, the drive won’t receive any operation signal and can’t execute JOG.

7 00 -21 Source of the Operation Command ( AUTO )

Factory Setting: 0
Settings  0: Digital keypad
1: External terminals. Keypad STOP disabled.
2: RS-485 serial communication. Keypad STOP disabled.
3: CANopen card

5: Communication card (not includes CANopen card)

It is used to set the source of the operation frequency in AUTO mode.
When the operation command is controlled by the keypad KPC-CCO01, keys RUN, STOP and JOG (F1)

are valid.

» 00 - 22 Stop Mode

Factory Setting: 0
Settings ~ 0: Ramp to stop
1:Coast to stop

The parameter determines how the motor is stopped when the AC motor drive receives a valid stop

command.
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Output Output Frequency
T\;lequency Frequency
otor

. Motor
Rotation | Rotation
Speed Speed

Freerunnin
- - T|me to Stop ; Tlme
Operation; ! Stops acc_ordl_ngto: Operation | ;
decelerationtime | p i

Command|[ ~ RUN STOP ' Command| RN STOP |

Rampto Stop and Coast toStop

output frequency (Pr. 01-09) and then stop (by Pr.01-07).

runs until it comes to a complete standstill.

4]

Ramp to stop: the AC motor drive decelerates from the setting of deceleration time to 0 or minimum
Coast to stop: the AC motor drive stops the output instantly upon a STOP command and the motor free

It is recommended to use “ramp to stop” for safety of personnel or to prevent material from being

wasted in applications where the motor has to stop after the drive is stopped. The deceleration time

has to be set accordingly.

If the motor free running is allowed or the load inertia is large, it is recommended to select “coast to

stop”. For example, blowers, punching machines and pumps

» (00 - 23 Motor Operating Direction Control

Settings  0: Enable forward/ reverse
1: Disable reverse
2: Disable forward

Factory Setting: 0

This parameter enables the AC motor drives to run in the forward/reverse Direction. It may be used to

prevent a motor from running in a direction that would consequently injure the user or damage the

equipment.

00 - 24 Memory of Communication Frequency Command

Settings  Read Only

Factory Setting: Read Only

If keypad is the source of frequency command, when Lv or Fault occurs the present frequency command

will be saved in this parameter.
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00 - 25 User Defined Property

Settings

Factory Setting: 0
B Bit 0~3: user define on decimal place
0000b: no decimal place
0001b: one decimal place
0010b: two decimal place
0011b: three decimal place

Bit 4~15: user define on unit
000xh: Hz

001xh: rpm

002xh: %

003xh: kg

L Bit 0~3: F & H page unit and Pr.00-26 decimal display is supported up to 3 decimal places.

[ Bit4~15: F & H page unit and Pr.00-26 unit display is supported up to 4 types of unit display.

00 - 26 Max. User Defined Value

Settings

Factory Setting: 0
0: Disable
0000B: 0~65535 (No decimal place in Pr.00-25 setting)
0001B: 0.0~6553.5 (One decimal place in Pr.00-25 setting)
0010B: 0.0~655.35(Two decimal place in Pr.00-25 setting)
0011B: 0.0~65.536 (Three decimal place in Pr.00-25 setting)

User define is enabled when Pr.00-26 is not 0. The setting of Pr.00-26 corresponds to Pr.01.00 (Max.

output frequency of the drive).
Example: User define: 100.0%, Pr.01.00 = 60.00Hz
Pr.00.25 setting is 0021h; Pr.0026 setting is 100.0%

= NaE In order to display as the setting in Pr.0025, please set up Pr.00.25 first and ensure Pr.00.26

is not set to 0.

00 - 27 User Defined Value

Settings

Factory Setting: Read Only
Read Only

Pr.00-27 will show user defined value when Pr.00-26 is not set to 0.

00 - 28 Reserved
00 - 29 Reserved
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700 - 30 Source of the Master Frequency Command ( HAND )

Factory Setting: 0
Settings  0: Digital keypad
1: RS-485 serial communication
2: External analog input (Pr.03-00)
3: External UP/DOWN terminal
6: CANopen communication card

8: Communication card (no CANopen card)

It is used to set the source of the master frequency in HAND mode.

o 00 - 31 Source of the Operation Command (HAND )

Factory Setting: 0
Settings  0: Digital keypad
1: External terminals. Keypad STOP disabled.
2: RS-485 serial communication. Keypad STOP disabled.
3: CANopen communication card

5: Communication card (not including CANopen card)

It is used to set the source of the operation frequency in HAND mode.

% Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode.
Pr.00-30 and 00-31 are for the settings of frequency source and operation source in HAND mode. The
AUTO/HAND mode can be switched by the keypad KPC-CCO01 or multi-function input terminal (MI).

The factory setting of frequency source or operation source is for AUTO mode. It will return to AUTO
mode whenever power on again after power off. If there is multi-function input terminal used to switch
AUTO/HAND mode. The highest priority is the multi-function input terminal. When the external terminal
is OFF, the drive won’t receive any operation signal and can’t execute JOG.

# (0 - 32 Enable Digital Keypad STOP Function

Factory Setting: 0
Settings  0: STOP key disable
1: STOP key enable

00 —33
~00 - 47 Reserved

OO _48 Display Filter Time (Current)
Factory Setting: 0.100
Settings  0.001~65.535

Set this parameter to minimize the current fluctuation displayed by digital keypad.
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00 _ 49 Display Filter Time on the Keypad

Factory Setting: 0.100
Settings  0.001~65.535

Set this parameter to minimize the display value fluctuation displayed by digital keypad.

00 - 5() Software Version (date)

Factory Setting: Read Only
Settings  0~65535

This parameter displays the drive’s software version by date.
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01 Basic Parameter A The parameter can be set during operation.

01 - 00 Maximum Output Frequency

Factory Setting: 60.00/50.00
Settings  50.00~600.00Hz

This parameter determines the AC motor drive’s Maximum Output Frequency. All the AC motor drive
frequency command sources (analog inputs 0 to +10V, 4 to 20mA, 0 to 20mAand £10V) are scaled to

correspond to the output frequency range.

01 - O] Motorl: Max Output Frequency(Hz) (Base Frequency/Motor Rated
Frequency)
Factory Setting: 60.00/50.00
Settings  0.00~600.00Hz

01 - 02 Motorl: Max Output Voltage (V)
0] - 03 Mid-point Frequency 1 of Motor 1

Factory Setting:
220.00/400.00
Factory Setting: 3.0
Settings 230V series 0.0~240.0V
460V series 0.0~480.0V
Settings  0.00~600.00Hz

» 01 - 04 Mid-point Voltage 1 of Motor 1

Factory Setting: 11.0/22.0
Settings 230V series 0.0~255.0V
460V series 0.0~510.0V

0] - 05 Mid-point Frequency 2 of Motor 1

Factory Setting: 0.50
Settings  0.00~600.00Hz

» (01 - 06 Mid-point Voltage 2 of Motor 1

Factory Setting: 4.0/8.0
Settings 230V series 0.0~240.0V
460V series 0.0~480.0V
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- ()7 Min. Output Frequency of Motor 1

Factory Setting: 0.00
Settings  0.00~600.00Hz

- )8 Min. Output Voltage of Motor 1

Factory Setting: 0.0/0.0
Settings 230V series 0.0~240.0V

460V series 0.0~480.0V

- )9 Start-Up Frequency

Factory Setting: 0.50
Settings  0.0~600.00Hz

When start frequency is higher than the min. out put frequency, drives’ output will be from start

frequency to the setting frequency. Please refer to the following diagram for details.

Femd=frequency command,

Fstart=start frequency (Pr.01-09),

fstart=actual start frequency of drive,

Fmin=4th output frequency setting (Pr.01-07/Pr.01-41),
Flow=output frequency lower limit (Pr.01-11)
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; NO
Fcmd>Fmin~>——»| by Pr.01-34

v YES
NO ) YES
Fstart>Fmin —» —»
Hz
Femd|————-—
vYES .
Fmin
fstart=Fstart
Fstart
Time
operation after
i start-up NO
Flow=0 1 »<_Fcmd>Flow
YES| by
Pr.01-34
by NO
Pr.01-34
YES
H=Fcmd
=
Hz 60Hz
H=Flow
H=Fcmd1 Flow [--------- — Flow>Fcmd1

Femd
em Fcmdl>Flow & Fcmdil|--

Fcmd1>Fmin

>Fmin
Fstart|----

) Fmin -
Fmin - Fcmd2|-- ;
L————Time
Time by Pr.01-34
by Pr.01-34 Fmin>Fcmd2

Fcmd2>Flow &
Fcmd2<Fmin

# (01 - 10 Output Frequency Upper Limit

Factory Setting: 600.00
Settings  0.00~600.00Hz

# (01 - 1] Output Frequency Lower Limit

Factory Setting: 0.00
Settings  0.00~600.00Hz

B

The upper/lower output frequency setting is used to limit the actual output frequency. If the frequency
setting is higher than the upper limit, it will run with the upper limit frequency. If output frequency is
lower than the output frequency lower limit and frequency setting is higher than min. frequency, it will
run with lower limit frequency. The upper limit frequency should be set to be higher than the lower limit
frequency.

B

Pr.01-10 setting must be > Pr.01-11 setting. Pr.01-00 setting is regarded as 100.0%.

B

This setting will limit the max. Output frequency of drive. If frequency setting is higher than Pr.01-10,
the output frequency will be limited by Pr.01-10 setting.

B

When the drive starts the function of slip compensation (Pr.07-27) or PID feedback control, drive output
frequency may exceed frequency command but still be limited by this setting.

B

Related parameters: Pr.01-00 Max. Operation Frequency and Pr.01-11 Output Frequency Lower Limit
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Voltage
01.02
Motorrated voltage
(Vbase)
01.04 |~
Mid-point voltage ‘
(Vmid)
. 01.06 | w 1 — Frequency
Min. outputvoltage (1.05 01.03 01.01 01.00
setting (Vmin) Min. output Mid-point Motorrated Max. operation
frequency frequency frequency frequency
(Fmin) (Fmid) (Fbase)
V/fcurve
L This setting will limit the min. output frequency of drive. When drive frequency command or feedback

B

01
01
01
01
01
01
01
01
01

control frequency is lower than this setting, drive output frequency will limit by the lower limit of
frequency.

When the drive starts, it will operate from min. output frequency (Pr.01-05) and accelerate to the setting
frequency. It won’t limit by this parameter setting.

The setting of output frequency upper/lower limit is used to prevent the personal misoperation, the
overheat due to too low operation frequency and the damage due to too high speed.

If the output frequency upper limit setting is 50Hz and frequency setting is 60Hz, max. output frequency
will be 50Hz.

If the output frequency lower limit setting is 10Hz and min. operation frequency setting (Pr.01-05) is
1.5Hz, it will operate by 10Hz when the frequency command is greater than Pr.01-05 and less than 10Hz.
If the frequency command is less than Pr.01-05, the drive will be in ready status and no output.

If the frequency output upper limit is 60Hz and frequency setting is also 60Hz, it won’t exceed 60Hz
even after slip compensation. If the output frequency needs to exceed 60Hz, it can increase output
frequency upper limit or max. operation frequency.

- 12 Accel. Time 1
- 13 Decel. Time 1
- 14 Aceel. Time 2
- 15 Decel. Time 2
- 16 Accel. Time 3
- 177 Decel. Time 3
- 18 Accel. Time 4
- 19 Decel. Time 4
- 20 JOG Acceleration Time
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V.4 01 -21 JOG Deceleration Time

Factory Setting: 10.00/10.0
Settings ~ Parameters 01-45=0 : 0.00~600.00 seconds
Parameters 01-45=1 : 0.0~6000.0 seconds

B

The Acceleration Time is to determine the length of time required for the AC motor drive to ramp from
0.0 Hz to Maximum Output Frequency (Pr.01-00). The Deceleration Time is to determine the length of
time required for an AC motor drive to decrease from Maximum Output Frequency (Pr.01-00) to
0.00Hz.

[ The Acceleration/Deceleration Time is invalid when using Pr.01-44 Optimal Acceleration/Deceleration
Setting.

L) The Acceleration/Deceleration Time 1, 2, 3, 4 are selected according to the Multi-function Input
Terminals settings. The factory settings are Accel./Decel. Time 1.

L) When enabling torque limits and stalls prevention function, actual accel./decel. time will be longer than
the above action time.

L) Please note that it may trigger the protection function (Pr.06-03 Over-current Stall Prevention during
Acceleration or Pr.06-01 Over-voltage Stall Prevention) when the setting of accel./decel. time is too
short.

L) Please note that it may cause motor damage or drive protection enabled due to over current during
acceleration when the setting of acceleration time is too short.

[ Please note that it may cause motor damage or drive protection enabled due to over current during
deceleration or over-voltage when the setting of deceleration time is too short.

[ It can use suitable brake resistor (see Chapter 06 Accessories) to decelerate in a short time and prevent
over-voltage.

L) When enabling Pr.01-24~Pr.01-27, the actual accel./decel. time will be longer than the setting.

Frequency
01-00
Max. Output "_""'_"_/'}_R"_"“““']
Frequency /| : \ :
Frequency f---—-—-—- 7 | A I
Setting : :
: |
I I
I |
I I
I I
| |
I I
| | .
| 1 | Time
— accel. time—b: 4—decel. time—}:
1 |
01-12,14,16,18,20 01-13,15,17,19,21

Accel./Decel. Time
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7 01 -22 ;06 Frequency (JOG)

Settings  0.00~600.00Hz

Factory Setting: 6.00

B

Both external terminal JOG and key “F1” on the keypad KPC-CCO1 can be used. When the jog

command is ON, the AC motor drive will accelerate from OHz to jog frequency (Pr.01-22). When the
jog command is OFF, the AC motor drive will decelerate from Jog Frequency to zero. The Jog
Accel./Decel. time (Pr.01-20, Pr.01-21) is the time that accelerates from 0.0Hz to Pr.01-22 JOG

Frequency.

B

The JOG command can’t be executed when the AC motor drive is running. In the same way, when the

JOG command is executing, other operation commands are invalid except forward/reverse commands

and STOP key on the digital keypad.
X The optional keypad KPC-CEO1 doesn’t support JOG function.

[

# ()] - 23 Frequency of st Acceleration / Deceleration &

Frequency of 4™ Acceleration / Deceleration.

Settings  0.00~600.00Hz

Factory Setting: 0.00

L) The transition from acceleration/deceleration time 1 to acceleration/deceleration time 4, may also be
enabled by the external terminals. The external terminal has priority over Pr. 01-23.

Frequency

1st Acceleration 1stDeceleratio
Time Time

01-23
1st/4th
Acceleration
/Deceleration
Freq.

4th Acceleration 4th Deceleration

Time Time Time

1st/4th Acceleration/Deceleration Switching

» (01 - 24 S-curve for Acceleration Departure Time 1
» (] - 25 S-curve for Acceleration Arrival Time 2
» (0] - 26 S-curve for Deceleration Departure Time 1
# (] - 27 S-curve for Deceleration Arrival Time 2

Settings ~ Parameter 01-45=0 : 0.00~25.00 seconds
Parameter 01-45=1 : 0.00~250.0 seconds

Factory Setting: 0.20/0.2
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D Tt is used to give the smoothest transition between speed changes. The accel./decel. curve can adjust the
S-curve of the accel./decel. When it is enabled, the drive will have different accel./decel. curve by the
accel./decel. time.

L The S-curve function is disabled when accel./decel. time is set to 0.

[ When Pr.01-12, 01-14, 01-16, 01-18 > Pr.01-24 and Pr.01-25,
the Actual Accel. Time = Pr.01-12, 01-14, 01-16, 01-18 + (Pr.01-24 + Pr.01-25)/2

) When Pr.01-13, 01-15, 01-17, 01-19 > Pr.01-26 and Pr.01-27,
the Actual Decel. Time = Pr.01-13, 01-15, 01-17, 01-19 + (Pr.01-26 + Pr.01-27)/2

Frequency
01-25 0|1-26

T N

\| » Time

01-24 01-27

0] - 28 Upper limit of Frequency 1 setting not allowed
0] - 29 Lower limit of Frequency 1 setting not allowed
01 - 30 Upper limit of Frequency 2 setting not allowed
0] - 3] Lower limit of Frequency 2 setting not allowed
01 - 32 Upper limit of Frequency 3 setting not allowed
0] — 33 Lower limit of Frequency 3 setting not allowed

Factory Setting: 0.00
Settings  0.00~600.00Hz

B

These parameters are used to set the skip frequency of the AC drive. But the frequency output is
continuous. There is no limit for the setting of these six parameters and can be used as required.

B

These parameters are used to set the skip frequency of the AC drive. But the frequency output is
continuous. The limit of these six parameters is 01-28>01-29>01-30>01-31>01-32>01-33. This function
will be invalid when setting to 0.0.

B

The skip frequencies are useful when a motor has vibration at a specific frequency bandwidth. By
skipping this frequency, the vibration will be avoided. It offers 3 zones for use.

B

B

The setting of frequency command (F) can be set within the range of skip frequencies. At this moment,
the output frequency (H) will be limited by these settings.

B

When accelerating/decelerating, the output frequency will still pass the range of skip frequencies.
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01-28 A/

falling frequency
Internal e Pl
frequency
command » P

P rising frequency

Frequencysetting command

O] - 34 Zero-speed Mode

Factory Setting: 0
Settings  0: Output waiting
1: Zero-speed operation

2: Output at Minimum Frequency (the 4 output

B

When the frequency is less than Fmin (Pr.01-07 or Pr.01-41), it will operate by this parameter.

B

When it is set to 0, the AC motor drive will be in waiting mode without voltage output from terminals
U/V/W.

B

When it is set to 1, it will execute DC brake by Vmin(Pr.01-08 and Pr.01-42) in V/F and SVC modes.

B

When it is set to 2, the AC motor drive will run by Fmin (Pr.01-07, Pr.01-41) and Vmin (Pr.01-08,
Pr.01-42) in V/F and SVC modes.

(A

In V/F and SVC modes

fout

01-34=0
stop output

stop waiting for output OHz operation
(DC brake)

0] - 35 Motor 2: Max Output Frequency (Hz) (Base Frequency/Motor Rated
Frequency)

Factory Setting: 60.00/50.00
Settings  0.00~600.00Hz
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0] - 36 Motor 2: Max Output Voltage (V) (Base Voltage/Motor Rated Voltage)

Factory Setting: 200.0/400.0
Settings 230V series 0.0~255.0V
460V series 0.0~510.0V

The setting of this parameter follows that rated output voltage on the nameplate. If the motor uses 220V,
then the setting will be 220.0V. If the motor uses 200V, then the setting will be 200.0V.

There are several kinds of motor available in the market and the power systems differ from country to
country. The most feasible and simplest way to solve this issue is to install a variable frequency drive such
as CP2000. Then problems such as different voltage and frequency will be easily solved to bring a motor

into full play.

01 - 37 Motor 2: Middle Output Frequency 1

Factory Setting: 3.00
Settings  0.00~600.00Hz

» (0] - 38 Motor 2: Middle Output Voltage 1

Factory Setting: 11.0/22.0
Settings 230V series 0.0~240.0V
460V series 0.0~480.0V

01 - 39 Motor 2: Middle Output Frequency 2

Factory Setting: 0.50
Settings  0.00~600.00Hz

” 01 - 40 Motor 2: Middle Output Voltage 2

Factory Setting: 4.0/8.0
Settings 230V series 0.0~240.0V
460V series 0.0~480.0V

01 - 4] Motor 2: Minimum Output Frequency

Factory Setting: 0.00
Settings  0.00~600.00Hz

» (1 — 42 Motor 2: Minimum Output Voltage

Factory Setting: 0.0/0.0
Settings 230V series 0.0~255.0V
460V series 0.0~510.0V

[ The setting of V/F curve usually follows the load characteristics of a motor. If the workload exceed a

motor’s capacity, pay attentions to its heat dissipation, dynamic balance and bearing lubrication.
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If the setting of the voltage at low frequency is too high, it might cause a motor to be broken down, be

overheated, have stall prevention and/or have over current protection. So please be very careful when

setting up parameter to avoid any damages on the motor and the drive.

L Parameters 01-35 ~ 01-42 are to set up V/F curve of Motor 2. When multi-function input terminals
02-02~ 02-08 and 02-26 ~ 02-31 (expansion card) are set to 14 and enabled, then the drive will operate by
following V/F curve of Motor 2.

L) The V/F curve of Motor 1 is shown as below. The V/F Curve of Motor 2 will be the like.

Voltage
1st Output [

Output Frequency

Output Frequency

Voltage Setting 01-11 Lower Limit 01-10upper Limit
01-02 < Frequency output >
2nd Output ranges limitation
Voltage Setting
01-04 < Regular V/f Curve
3rd Output < Special V/f Curve
Voltage Setting
01-06
4th Output /
Voltage Setting
01-08 »Frequency
01-07 01-09 01-05 01-03 01-01 01-00
4thFreq.  StartFreq. 3rdFreq. 2nd Freq.  1stFreq. Maximum Output
Frequency
V/F Curve
Common setting of V/F curve
(1)  General purpose
Motor spec. 60HZ Motor spec. 50Hz
VA VA
220 Pr. Setting 220 Pr. Setting
01-00 60.0 01-00 50.0
01-01 60.0 01-01 50.0
01-02 220.0 01-02 220.0
01-03 01-03
01-05 | 130 01-05 | 130
. 01-04 01-04
10 . 01-06 10.0 10}~ 01-06 12.0
1.5 60.0 01-07 1.50 01-07 1.30
01-08 10.0 01-08 12.0

(2) Fan & Hydraulic Machinery
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Motor spec. 60Hz Motor spec. 50Hz

vy Pr. Setting VA Pr. Setting
220 ? 01-00 | 60.0 200y 01-00 | 50.0
01-01 | 60.0 01-01 | 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
0l.0s | 30.0 ol0s | 250
50 50l
01-04 01-04
1o ; 01-06 = 200 10l - ‘ 01-06 | °0-0
50 0> F | 01-07 1.50 01-07 1.30
1.5 30 : 01-08 | 10.0 01-08 | 10.0
(3) High Starting Torque
Motor spec. 60Hz
VA Pr. Setting V4 Pr. Setting
220 ‘ 01-00 | 60.0 220 01-00 | 50.0
01-01 | 60.0 01-01 | 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
A 0Lo5 | 300 ’s 0L.05 | 220
: 01-04 01-04
23.0 23.0
18l 01-06 14| 01-06
‘ ‘ 01-07 | 1.50 01-07 | 1.30
1.5 3 60.0 01-08 | 18.0 1322 50.0 01-08 | 14.0

01 — 43 V/F Curve Selection

Factory Setting: 0
Settings  0: V/F curve determined by group 01
1: 1.5 power curve

2: Square curve

)
DI)

When setting to 0, refer to Pr.01-01~01-08 for motor 1 V/f curve. For motor 2, refer to Pr.01-35~01-42.

B

When setting to 1 or 2, the 2™ and the 3™ voltage frequency setting are invalid.

B

If a motor load is a variable torque load (the torque is in direct proportion to the speed, such as the load
of a fan or a pump), it will decrease input voltage to reduce flux loss and iron loss of the motor at low
speed with low load torque to raise the entire efficiency.

B

When setting the higher power V/F curve, low frequency torque will be even lower so it is not suitable
for fast acceleration/deceleration. It is recommended NOT to apply this parameter for any fast
acceleration/deceleration.
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” (01 — 44 Optimal Acceleration/Deceleration Setting

Factory Setting: 0
Settings  0: Linear accel. /decel.
1: Auto accel., Linear decel.
2: Linear accel., Auto decel.
3: Auto accel. / decel.

4: Linear, stall prevention by auto accel./decel. (limit by

B

This parameter helps to decrease efficiently the mechanical vibration when a motor starts/stops a load. It
auto-detects the torque size of a load, then it will accelerate to reach the frequency of your setting within
the shortest time and the smoothest start-up current. It can also auto-detect the re-generated voltage of a
load, and then it will decelerate to stop the motor within the shortest time and in a smoothest way.

1 Setting 0 Linear accel./decel.: it will accelerate/decelerate according to the setting of Pr.01-12~01-19.

[ Setting to Auto accel./decel.: it can reduce the mechanical vibration and prevent the complicated
auto-tuning processes. It won’t stall during acceleration so a brake resistor is not required. In addition, it
can improve the operation efficiency and save energy.

[ Setting 3 Auto accel./decel. (auto calculation of the accel./decel. time by actual load): this setting helps
to decrease efficiently the mechanical vibration when the drive starts/stops a load. It auto-detects the
torque size of a load, then it will accelerate to reach the frequency of your setting within the shortest
time and the smoothest start-up current. It can also auto-detect the re-generated voltage of a load, and
then it will decelerate to stop the drive within the shortest time and in a smoothest way.

B

Setting 4 Stall prevention by auto accel./decel. (limited by 01-12 to 01-21): if the
acceleration/deceleration is in a reasonable range, it will accelerate/decelerate in accordance with the
setting of Pr.01-12~01-19. If the accel./decel. time is too short, the actual accel./decel. time will be
greater than the setting of accel./decel. time.

Frequency

01-00 |- - oo N
Max. ! | !

Frequency | @ e AN

01-07 |

Min. i Time
Frequency | accel. time ._decel.time
01-12 01-14 01-1301-15
01-16 01-18 01-17 01-19

Accel./Decel. Time
@ WhenPr.01-44is setto 0.

@ WhenPr.01-44 s set to 3.
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01 — 45 Time Unit for Acceleration/Deceleration and S Curve

Factory Setting: 0
Settings ~ 0: Unit 0.01 second
1: Unit 0.1 second

0] — 46 CANopen Quick Stop Time
Factory Setting: 1.00

Settings  Parameter 01-45=0: 0.00~600.00 seconds
Parameter 01-45=1: 0.0~6000.0 seconds

It is to set up the length of time required when a drive decelerates from its max. operation frequency

(Pr.01-00) to 0.00Hz in CANopen control mode. .

01 —47
~01 =50 Reserved
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02 Digital IIlDllt/ Output Parameter A The parameter can be set during operation.

02 - 00 2-wire/3-wire Operation Control

Factory Setting: 0
Settings  0: 2 wire mode 1
1: 2 wire mode 2

2: 3 wire mode

This parameter is to set the operation control method. There are three different control modes.

02-00 Control Circuits of the External Terminal

When the setting is 0 FWD/STOP ot FWD:("OPEN":STOP)
B ("CLOSE":FWD)

Two-wire mode 1 REV/STOP—a%—— REV:EHOPEani STOP

REV/STOP

When setting is 1 RUN/STOP—O0 FWD:("OPEN":STOP)

Two-wire mode 2 EWD/REV o | REV: (("(O:I%’(lgﬁl'l'E FstDI\;)

RUN/STOP ("CLOSE": REV)

REV/FWD DCM

5 ¢ s'oc— | FWD "CLOSE":RUN
STOP RUN

MI1"OPEN":STOP

: Three-wir ration control
3: Three-wire operation contro REV/FWD "OPEN": FWD

o)e!
REV/FWD "CLOSE": REV
DCM

02 - 01 Multi-function Input Command 1 (MI1) (MI1 ) When Pr02-00 is set at “3:

Three-wire operation control, the terminal M1 becomes the STOP contact
Factory Setting: 1
02 - ()2 Multi-function Input Command 2 (MI2)

Factory Setting: 2
02 - 03 Multi-function Input Command 3 (MI3)

Factory Setting: 3
02 - 04 Multi-function Input Command 4 (MI4)

Factory Setting: 4
02 - ()5 Multi-function Input Command 5 (MI5)

02 - 06 Multi-function Input Command 6 (MI6)
02 - ()7 Multi-function Input Command 7 (MI7)
02 - 08 Multi-function Input Command 8 (MIS)
02 - 26 Input terminal of I/O extension card (MI10)
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02 - 277 Input terminal of I/O extension card (MI11)
02 - 28 Input terminal of I/O extension card (MI12)
02 - 29 Input terminal of I/O extension card (MI13)
02 - 3( Input terminal of I/O extension card (M114)

02 - 3] Input terminal of I/O extension card (MI15)

Factory Setting: 0
Settings

: No function

: multi-step speed command 1

: multi-step speed command 2

: multi-step speed command 3

: multi-step speed command 4

: Reset

: JOG command ( By KPC-CCO1 or external control )
: acceleration/deceleration speed not allow

- the 1%, 2™ acceleration/deceleration time selection
- the 3", 4™ acceleration/deceleration time selection
10: EF Input (Pr.07-20)

11 : B.B input from external (Base Block)

12: Output stop

14: switch between motor 1 and motor 2

15: operation speed command from AVI1

16: operation speed command from ACI

17: operation speed command from AVI2

18: Emergency stop (Pr.07-20)

19: Digital up command

20: Digital down command

21: PID function disabled

22: Clear counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

0O~ O kAW —O

Ne)

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection

30: Signal confirmation for A-connection

38 : Disable write EEPROM function

40: Enforced coast to stop

41 : HAND switch

42 : AUTO switch

44~47: Reserved

49: Drive enabled

51: Selection for PLC mode bit 0

52: Selection for PLC mode bit 1

53: Triggered CANOpen quick stop

54: UVW Magnetic Contactor On/OFF

55: Confirmation signal of the released brake
56: Max. Reverse Disabled

57: Max. Forward Disabled

58: Enable fire mode (with RUN Command)
59: Enable fire mode (without RUN Command)

60: Disable all the motors
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61: Disable Motor#1
62: Disable Motor#2
63: Disable Motor#3
64: Disable Motor#4 disabled
65: Disable Motor #5 disabled
66: Disable Motor#6 disabled
67: Disable Motor#7 disabled
68: Disable Motor#8 disabled

This parameter selects the functions for each multi-function terminal.

Parameter 02-26 to 02-31 will be physical input terminals after expansion cards are installed. If
there is no expansion cards installed, these parameters remain virtual terminals. For example,
after installing the multiple function expansion card “EMC-D42A”, Parameter 02-26 to 02-29 are
defined as corresponding parameters for terminals MI10 to MI13. But Parameters 02-30 to 02-31
are still virtual terminals.

When terminals are defined as virtual, you need a digital keypad such as KPC-CCO1 or a communication
mode to modify status of bit 8~15 (0 means ON, 1 means OFF) at Parameter 02-12.

If the setting of the Parameter 02-00 is "2: 3 wire mode," then the terminal MI 1 becomes a STOP

contact .So the function which was set at this terminal is automatically disabled.

Table of Functions
(for Normally Open (N.O.) Contacts , ON means contact is CLOSED;
OFF means contact is OPEN)

Settings Functions Descriptions
0 No Function
Multi-step speed command 1
/Multi-step position command 1
Multi-step speed command 2 .
2 ) 15-step speeds or 15-step positions could be conducted through
/Multi-step position command 2 o ) ] ) ]
) the digital status of the 4 terminals. It will be 16 in total if the
Multi-step speed command 3 o
3 ) . master speed is included. (Refer to Parameter set 4)
/Multi-step position command 3
Multi-step speed command 4
/Multi-step position command 4
After the error of the drive is eliminated, use this terminal to

5 Reset )
reset the drive.
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6

10

11

JOG Command

Acceleration / Deceleration
Speed Inhibit

The 1%, 2™ acceleration or
b
deceleration time selection

The 3", 4™ acceleration or
deceleration time selection

EF Input (EF: External Fault)

External B.B. Input (Base
Block)

Chapter 12 Description of Parameter Settings

Descriptions

Before executing this function, wait for the drive stop
completely. While the drive is running, the operating direction
can be modified and STOP key on the keypad is still valid.
Once the external terminal receives OFF command, the motor
will stop by the JOG deceleration time. Refer to
Pr.01-20~01-22 for details.

01-22
JOG frequency
01-07
Min. output frequency
of motor 1 — — 706 d Ltime.
. ti ecel. time
JOGacc_e ime STy
MIx-GND | ON | OFF \

When this function is enabled, the acceleration and deceleration
are stopped right away. After this function is disabled, the AC
motor drive re-starts to accel./decel. from the inhibiting point.

Frequency
Setting
frequency Accel. inhibit o
area Decel. inhibit
area Actual operation
Accel. inhibit <— frequency
area Decel. inhibit
area
‘<~ Actual operation frequency
Time
Mix-GND ON | [ ON | [ on| [ ON]
Operation | ON | OFF
command

The acceleration/deceleration time of the drive can be selected
from this function or the digital status of the terminals; there are
4 acceleration/deceleration speeds in total for selection.
External fault input terminal. It decelerates by Pr.07-20 setting
(If there is any External Fault, it will be saved in an error log)
07-08 - When this contact is ON, output of the drive will be cut
off immediately, and the motor will be free run and display B.B.

signal. Refer to Pr.07-08 for details.

12-31



Settings Functions

12

13

14

15

16

17

18

19

20

21

22

23

Output stop

Cancel the setting of the

optimal accel./decel. time

Switch between drive settings

1 and 2

Operation speed command
form AVI1

ACI Operation speed
command form ACI

Operation speed command
form AVI2 1

Emergency Stop (07-20)

Digital Up command

Digital Down Command

PID function disabled

Clear counter

Input the counter value
(multi-function input
command 6)

Chapter 12 Description of Parameter Settings

Descriptions
If this contact is ON, output of the drive will be cut off
immediately, and the motor will then be free run. Once it is turned

to OFF, the drive will accelerate to the setting frequency

Voltage
Frequency j
Setting
frequency
Time
MIx-GND ON OFF | ON

Operation ‘ ON ‘
command

Before using this function, Pr.01-44 should be set to mode 01, 02,
03 or 04 first. When this function is enabled, OFF is for auto mode
and ON is for linear accel./decel.

When the contact is ON: use parameters of motor 2. When it is
OFF: use parameters of motor 1.

When the contact is ON, the source of the frequency has to be
from AVII1. (If the operation speed commands are set to AVI1, ACI
and AVI2 at the same time. The priority is AVI1 > ACI> AVI2)
When the contact is ON, the source of the frequency has to be
from ACI. (If the operation speed commands are set to AVI1, ACI
and AVI2 at the same time. The priority is AVI1 > ACI> AVI2)
When this function is enabled, the source of the frequency has to
be from AVI2. (If the operation speed commands are set to AVI1,
ACI and AVI2 at the same time. The priority is AVI1 > ACI>
AVI2)

When the contact is ON, the drive will ramp to stop by setting of
Pr.07-20.

When the contact is ON, the frequency of the drive will be
increased or decreased by one unit (Parameter 02-00). If this
function is constantly ON, the frequency will be increased or
decreased by setting of Pr.02-09 or Pr.02-10.

When the contact is ON, the PID function is disabled

When the contact is ON, it will clear current counter value and
display “0”. Only when this function is disabled, it will keep
counting upward.

The counter value will increase 1 once the contact is ON. It needs
to be used with Pr.02-19.
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24

25

28

29

30

38

40

41

42

FWD JOG command

REV JOG command

Emergency stop (EF1)

Signal confirmation for
Y-connection

Signal confirmation for /\
connection

Disable EEPROM write

function
Enforced coast to stop

HAND switch

AUTO switch

Chapter 12 Description of Parameter Settings

Descriptions

When the contact is ON, the drive will execute forward Jog
command. When execute JOG command under torque mode,

the drive will automatically switch to speed mode; after JOG
command is done, the drive will return to torque mode.

When the contact is ON the drive will execute reverse Jog
command. When execute JOG command under torque mode, the
drive will automatically switch to speed mode; after JOG
command is done, the drive will return to torque mode.

When the contact is ON, the drive will execute emergency stop
and display EF1 on the keypad. The motor stays in the free run
until the error is cleared. (terminal’s status is back to normal). Only
after pressing RESET” (EF: External Fault), the motor can

continue to run.
Voltage

Frequency I

Setting S
frequency

MIx-GND ON OFF ON

Reset w OFF
Operation
command l ON ‘

When the control mode is V/F and the contact is ON, the drive will
operate by following the 1st V/F.

When the control mode is V/F and contact is ON, the drive will
operate by following the 2nd V/F.

When this contact is ON, write to EEPROM is disabled.

When this contact is ON during an operation, the drive will free
run to stop.

@ When multi-function input terminal is switched OFF, it
executes a STOP command. That means when switching to
OFF during the operation, the drive will also stop.

@ When switching by the keypad KPC-CCO1 during an
operation, the drive will be switched to the status after stop.

@ When a command is entered via a keypad such as KPC-CCO1,
the drive will stop for few seconds then switch to the status in
accordance with that command.

@ Digital keypad displays the drive’s status such as
HAND/OFF/AUTO

Bit 1 Bit 0
OFF 0 0
AUTO 0 1
HAND 1 0
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44

47

49

51

52

53

55

56
57

58

59

60
61
62
63
64
65
66
67
68

Reserved

Drive enabled

Selection for PLC mode bit0

Selection for PLC mode bitl

Triggered CANopen quick
stop

UVW magnetic contactor
ON/OFF

Confirmation signal of
released brake

Mazx. Reverse Disabled
Max. Forward Disabled

Enable fire mode with RUN
Command

Enable fire mode without
RUN Command

Disable all the motors
Disable Motor#1
Disable Motor#2
Disable Motor#3
Disable Motor#4
Disable Motor#5
Disable Motor#6
Disable Motor#7
Disable Motor#8

Chapter 12 Description of Parameter Settings

OFF 1 1

Descriptions

When drive = Enabled, RUN command is valid.
When drive = Disabled, RUN command is invalid.

When drive is in an Operation, motor coast to stop.

PLC status Bit 1 Bit 0
Disable PLC function (PLC 0) 0 0
Trigger PLC to operation (PLC 1) 0 1
Trigger PLC to stop (PLC 2) 1 0
No function 1 1

When this function is triggered under CANopen control, the drive
will change its status to quick stop.

To receive confirmation signals while there is UVW magnetic contactor
during output.

When a motor has a mechanical brake, this function is to confirm a
brake has been released.

To set maximum value while Reverse and Forward operations have a
limit switch to do reciprocating actions.

Enable this function under fire mode to force the drive to run (while
there is RUN COMMAND).

Enable this function under fire mode to force the drive to run (while

there isn’t RUN COMMAND).

If any of Auxiliary Motor#1 to Motor#8 is out of order or under

maintenance, enable this terminal to bypass that motor.
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7 02 - 09 UP/DOWN Key Mode

Factory Setting: 0
Settings 0 : UP/DOWN by the accel./decal. Time
1 : UP/DOWN constant speed ( by parameter 02-10 )

# (02 - 10 The Acceleration/Deceleration Speed of the UP/DOWN Key with Constant
Speed
Factory Setting: 0.01
Settings  0.01~1.00Hz/ms

These settings are used when multi-function input terminals are set to 19 or 20. Refer to Pr.02-09 and
02-10 for the frequency up/down command.

When Pr.02-09 is set to 0: press the external terminal UP/DOWN key as shown in the following diagram
to increase/decrease the frequency command (F). In this mode, it also can be controlled by UP/DOWN
key on the digital keypad.

Frequency

Frequency command
A

- Time UP o]
DOWN [—a o—

External terminal ON OFF
UP key

Pr.02-09 set to 1: it will increase/decrease frequency command (F) by the setting of
acceleration/deceleration (Pr.01-12~01-19) and only be valid during operation.

Frequency

Frequency
command —aA

Increased by acceleration time

Multi-function Time

input terminal

10 Frequency J 7 ON OFF

increased command

# 02 - 1] Digital Input Response Time

Factory Setting: 0.005
Settings  0.000~30.000 seconds

L This parameter is to set the response time of digital input terminals FWD, REV and MI1~MIS.

It is for digital input terminal signal delay and confirmation. The delay time is confirmation time to
prevent some uncertain interference that would cause error in the input of the digital terminals. Under this
condition, confirmation for this parameter would improve effectively, but the response time will be
somewhat delayed.
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# (02 - 12 Multi-function Input Mode Selection

Factory Setting: 0
Settings  0~65535 (0:N.O.; I:N.C.)

The setting of this parameter is in hexadecimal.

This parameter is to set the input signal level and it won’t be affected by the SINK/SOURCE status.

Bit0 is for FWD terminal, bitl is for REV terminal and bit2 to bitl5 is for M11 to M114.
User can change terminal status by communicating.
For example, MI1 is set to 1 (multi-step speed command 1), MI2 is set to 2 (multi-step speed
command 2). Then the forward + o step speed command=1001(binary)= 9 (Decimal). Only
need to set Pr.02-12=9 by communication and it can forward with 2" step speed. It doesn’t
need to wire any multi-function terminal.
Bit15|bitl4 |bitl3 |bitl12 |bitl1 |bit10 |bit9 |bit8 |bit7 |bit6 |bitS |bit4 |bit3 |bit2 |bitl |bit0
MI14MI13|MI12MI11 [MI10MI9 |MI8 MI7 [MI6 MI5 |MI4 [MI3 MI2 |MIl1 |REV [FWD

» (2 - 13 Relayl: Multi Output Terminal

Factory Setting: 11
» (02 - 14 Relay2: Multi Output Terminal

Factory Setting: 1

N 02 - 15 Relay3: Multi Output Terminal

Factory Setting: 0
» (02 - 16 Reserved
» (02 - 17 Reserved
# 02 - 36 Expansion Card Output Terminal (MO3)
# 02 - 37 Expansion Card Output Terminal (MO4)
# (02 - 38 Expansion Card Output Terminal (MOS5)
# 02 - 39 Output terminal of the I/O extension card (MO6)
# (02 - 4() Output terminal of the I/O extension card (MO7)
# (02 - 4] Output terminal of the I/O extension card (MOS8)
# (02 - 42 Output terminal of the I/O extension card (MO9)
# 02 - 43 Output terminal of the I/O extension card (MO10)
# (2 - 44 Output terminal of the I/O extension card (MO11)
# (02 - 45 Output terminal of the I/O extension card (MO12)
# (2 - 46 Output terminal of the I/O extension card (MO13)
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Factory Setting: 0
Settings:

: No function

: Operation Indication

: Operation speed attained

: Desired Frequency Attained 1 (Parameter 02-22)
: Desired Frequency Attained 2 (Parameter 02-24)
: Zero speed (Frequency command)

: Zero speed, include STOP(Frequency command)

: Over torque 1

: Over torque 2

O 00 3 N W A~ W N = O

: Drive is ready

: Low voltage warning (LV ) (Pr.06-00)

—_ =
- O

: Malfunction indication

: Mechanical brake release(Pr.02-32)

—_— =
W N

: Overheat warning (Pr.06-15)

._.
n

: Software brake signal indication(Pr.07-00)
: PID feedback error
: Slip error (oSL)

—_— =
AN W

17: Terminal count value attained, does not return to 0
(Pr.02-20)

18: Preliminary count value attained, returns to 0
(Pr.02-19)

19: Base block

20: Warning output

21: Over voltage warning

22: Over-current stall prevention warning

23: Over-voltage stall prevention warning

24: Operation mode indication

25: Forward command

26: Reverse command

27: Output when current >= Pr.02-33 (>= 02-33)
28: Output when current <=Pr.02-33 (<= 02-33)
29: Output when frequency >= Pr.02-34 (>= 02-34)
30: Output when frequency <= Pr.02-34 (<=02-34)
31: Y-connection for the motor coil

32: /\-connection for the motor coil

33: Zero speed (actual output frequency)

34: Zero speed include stop(actual output frequency)
35: Error output selection 1(Pr.06-23)
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36:
37:
38:
40:
44:
45:
47:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:

Error output selection 2(Pr.06-24)
Error output selection 3(Pr.06-25)
Error output selection 4(Pr.06-26)
Speed attained (including Stop)
Low current output

UVW Magnetic Contactor enabled
Brake output closed

Output for CANopen control
Output for RS485

Output for communication card
Fire mode indication

Bypass fire mode indication
Motor #1 Output

Motor #2 Output

Motor #3 Output

Motor#4 Output

Motor#5 Output

Motor #6 Output

Motor#7 Output

Motor#8 Output

Chapter 12 Description of Parameter Settings

This parameter selects the functions for each multi-function terminal.

The terminals of Pr.02-36~Pr.02-41 will only be displayed after using with optional card
EMC-D42A and EMC-R6AA

The optional card EMC-D42A offers 2 output terminals and can be used with Pr.02-36~02-37.

The optional card EMC-R6AA offers 6 output terminals and can be used with Pr.02-36~02-41

Summary of function settings (Take the normally open contact for example, ON: contact is closed, OFF:
contact is open)

Settings Functions Descriptions
0 No Function This terminal has no function.
1 Operation Indication |Active when the drive is not at STOP.
2 IA/Itatlgslgflregrequency Active when the AC motor drive reaches the output frequency setting,.
Desired Frequency . . . .
3 Attained 1 (Pr.02-22) Active when the desired frequency (Pr.02-22) is attained.
Desired Frequency . . . .
4 Attained 2 (Pr.02-24) Active when the desired frequency (Pr.02-24) is attained.
5 Zero Speed (frequency Active when frequency command =0. (the drive should be at RUN mode)
command)
6 Zero Speed with Stop Active when frequency command =0 or stop.
(frequency command)
Active when detecting over-torque. Refer to Pr.06-07 (over-torque detection
7 Over Torque 1 level-OT1) and Pr.06-08 (over-torque detection time-OT1). Refer to
Pr.06-06~06-08.
Active when detecting over-torque. Refer to Pr.06-10 (over-torque detection
8 Over Torque 2 level-OT2) and Pr.06-11 (over-torque detection time-OT2). Refer to

Pr.06-09~06-11.
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Settings Functions Descriptions
9 Drive Ready Active when the drive is ON and no abnormality detected.
10 Low voltage warn (Lv) f:\c,‘gl\;e when the DC Bus voltage is too low. (refer to Pr.06-00 low voltage
11 Malfunction Indication |Active when fault occurs (except Lv stop).
12 Mechanical Brake When drive runs after Pr.02-32, it will be ON. This function should be used
Release (Pr.02-32) with DC brake and it is recommended to use contact "b"(N.C).
Active when IGBT or heat sink overheats to prevent OH turn off the drive.
13 Overheat
(refer to Pr.06-15)
14 Sofjcwa_re Brake Signal Active when the soft brake function is ON. (refer to Pr.07-00)
Indication
15 PID Feedback Error  |Active when the feedback signal is abnormal.
16 Slip Error (oSL) Active when the slip error is detected.
17 Xetgilrllléill (([:frn(l)gt_;]g llrllf)t Active when the counter reaches Terminal Counter Value (Pr.02-19). This
’ ’ contact won’t active when Pr.02-20>Pr.02-19.
return to 0)
Preliminary Counter
18 Value Attained Active when the counter reaches Preliminary Counter Value (Pr.02-19).
(Pr.02-19; returns to 0)
External Base Block . o .
19 . Active when the output of the AC motor drive is shut off during base block.
input (B.B.)
20 Warning Output Active when the warning is detected.
21 Over-voltage Warning |Active when the over-voltage is detected.
22 gver-cqrrent Stal_l Active when the over-current stall prevention is detected.
revention Warning
23 Over-vqltage Sta} | Active when the over-voltage stall prevention is detected.
prevention Warning
24 Operation Mode Active when the operation command is controlled by external terminal.
Indication (Pr.00-20#£0)
25 Forward Command  |Active when the operation direction is forward.
26 Reverse Command Active when the operation direction is reverse.
Output when Current . .
27 ~ Pr02-33 Active when current is >= Pr.02-33.
Output when Current . .
28 <= Pr02-33 Active when current is <= Pr.02-33.
Output when . .
29 frequency >= Pr.02-34 Active when frequency is >= Pr.02-34.
Output when . .
30 Frequency <= Pr.02-34 Active when frequency is <= Pr.02-34.
31 Y-connction for the Active when PR.05-24 is less than Pr.05-23 and time is more than Pr.05-25.
Motor Coil
10 /\-connection for the | Active when PR.05-24 is higher than Pr.05-23 and time is more than
Motor Coil Pr.05-25.
13 Zero Speed (actual Active when the actual output frequency is 0. (the drive should be at RUN
output frequency) mode)
Zero Speed with Stop
34 (actual output Active when the actual output frequency is 0 or Stop.
frequency)
Error Output Selection . .
35 | (Pr.06-23) Active when Pr.06-23 is ON.
Error Output Selection . .
36 2 (Pr.06-24) Active when Pr.06-24 is ON.
Error Output Selection . .
37 3 (Pr.06-25) Active when Pr.06-25 is ON.
38 Error Output Selection | A ¢tive when Pr.06-26 is ON.
4 (Pr.06-26)
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Settings Functions Descriptions
Speed Attained ) )
40 ) ) Active when the output frequency reaches frequency setting or stop
(including zero speed)
M Low Current Output | This function needs to be used with Pr.06-71 ~ Pr.06-73
UVW Magnetic
45
Contactor enabled
When drive stops, the corresponding multi-function terminal will be ON if]
the frequency is less than Pr.02-34. After it is ON, it will be OFF when brake
delay time exceeds Pr.02-32.
Frequency ,
command i
: Frequency
47 Brake Released at Stop ?Ommand <0234
RUN RUN |
Multi-function
output MO=47 —> 02-32 <+
Output for CANopen o
50 For CANopen communication output
control
51 Output for RS-485 For RS-485 output
55 Out put for For CMC-MODO01, CMC-EIP01, CMC-PNO1, CMC-DNO1communication control
communication card to do output

Example of crane function

Output

Frequency
Freq. Command>02-34 Freq. command<02-34
& outputcurrent >02- routput current <02-33

multi-function output
MO=42 (Active when

Fcom>=02-34, output .y «— —» «
current>02-33 andtime 02-32 02-32
>02-32)
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It is recommended to be used with Dwell function as shown in the following:

Set 07-16=02-34and Set 07-18=02-34 and
output current >02-33 output current <02-33
07-18 Dwell Freq.
07-16 Dwell at Decel.
Freq. "
at Accel.
Output Freq 07-15 07-17
1 Dwell Time at Accel. Dwell Time atDiecer.
Multi-function output
MO=42
(Activatewhen 02-32
Fcmd >=02-34 02-32 Brake Delay Time
output current >02-33 Brake Delay Time
Time > 02-32)

w» 02 - 1 8 Multi-output Direction
Factory Setting: 0
Settings ~ 0~65535 (0:N.O.; I:N.C.)
The setting of this parameter is in hexadecimal.

This parameter is set via bit setting. If a bit is 1, the corresponding output acts in the opposite way.
For example: If Pr02-13=1, Relay 1 is open when the drive runs and is closed when the drive is

stopped
Bitl5 [bitl4 |bitl3 |[bitl2 |bitll [bitl0 [bit9  [bit8 bit7  [bit6  |bit5 bit4  |bit3 bit2  |bitl bit0

MO20 [MO19 |[MO18 MO17 |MO16 [MO15 MO14 [MO13 |[MO12 |MOI11 |[MO10 (MO2 [MO1 lﬁi?’f RY2 |RY1

V4 O 2 _ 1 9 Terminal count value attained (returns to 0)
Factory Setting: 0

Settings  0~65500

The counter trigger can be set by the multi-function terminal MI6 (set Pr.02-06 to 23). Upon completion
of counting, the specified output terminal will be activated (Pr.02-13~02-14, Pr.02-36, 02-37 is set to 18).

Pr.02-19 can’t be set to 0.

When the display shows ¢5555, the drive has counted 5,555 times. If display shows c5555e, it means that
real counter value is between 55,550 to 55,559.

4 O 2 - 20 Preliminary count value attained (not return to 0)
Factory Setting: 0

Settings  0~65500

When the counter value counts from 1 and reaches this value, the corresponding multi-function output
terminal will be activated, provided one of Pr. 02-13, 02-14, 02-36, 02-37 set to 17 (Preliminary Count
Value Setting). This parameter can be used for the end of the counting to make the drive runs from the low

speed to stop.
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See the sequence diagram below:
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. 1.0msec
Displayvalue 0020 (0001 cO00c 0003 <8009 G005 cBGG) 000 » e
[00-04=01]
TRG [02-06=23]
CounterTrigger T N .
1.0msec
(output signal) The width of trigger signal
Preliminary CounterValue 02-20=3 ‘
RY1Pr.02-13=17 02-13, 02-14, 02-36, 02-37
02-19=5

Terminal Counter Value 02-14=17

RY2Pr.02-14=18

V4
02 B 21 Digital Output Gain ( DFM )

Settings  1~166

Factory Setting: 1

It is used to set the signal for the digital output terminals (DFM-DCM) and digital frequency output (pulse

X work period=50%). Output pulse per second = output frequency X Pr.02-21.

¥ (2 - 22 Desired Frequency Attained 1

Settings  0.00~600.00Hz

Factory Setting: 60.00/50.00

w» O 2 - 2 4 Desired Frequency Attained 2

Settings  0.00~600.00Hz

Factory Setting: 60.00/50.00

The Width of the Desired Frequency Attained 1

7 02-23

Settings  0.00~600.00Hz

Factory Setting: 2.00

The Width of the Desired Frequency Attained 2

7 02-25

Settings  0.00~600.00Hz

Factory Setting: 2.00

Once output frequency reaches desired frequency and the corresponding multi-function output terminal is
set to 3 or 4 (Pr.02-13, 02-14, 02-36, and 02-37), this multi-function output terminal will be ON.
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A
Fcmd=60Hz

02-24=40Hz
02-25=2Hz

02-22=10Hz
02-23=2Hz

02-13,02-14, _
02-36,02-37, ~

02-13,02-14,
02-36,02-37, ~

02 _ 32 Brake Delay Time

Factory Setting: 0.000
Settings  0.000~65.000 seconds

When the AC motor drive runs after Pr.02-32 delay time, the corresponding multi-function output terminal

(12: mechanical brake release) will be ON. It is recommended to use this function with DC brake.

A
4
CA
frequency '
command
07-02 7y 07-03
DC brake 1 3 DC brake
time during Lo ! time during
start-up B=A i stopping
' |
Output DC brake ' i DC brake
frequency ; ; ‘ !
| ! ! |
1 | | |
|
RUN STOP | |
RUN/STOP ; ! ; }
1 1 1 !
| | | !
| | |
02-32 prakeé delay time | >
< | | | !
Multi-function output
(mechanical brake release) ! T ; ;
Pr.02-111t002-14=d12 | ! bpunce timelof mechanical brake
1 1 | 1
braked release braked
Mechanical brake Time

If this parameter is applied without DC brake, it will be invalid. Refer to the following operation timing.
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zero PA zero
speed | speed

frequency
command

output
frequency

| : RUN : iSTOP

RUN/STOP

Multi-function output
(mechanical brake \ \
release) ! | 1
Pr.02-11to 02-14=d12

brake ‘ release brake
Time

mechanical brake

4 02 - 3 3 Output Current Level Setting for Multi-function Output Terminals

Factory Setting: 0

Settings  0~100%
When output current is larger or equal to Pr.02-33, it will activate multi-function output terminal (Pr.02-13,
02-14, 02-16, and 02-17 is set to 27).

When output current is smaller than Pr.02-33, it will activate multi-function output terminal (Pr.02-13,
02-14, 02-16, 02-17 is set to 28).

N O 2 - 3 4 Output Boundary for Multi-function Output Terminals

Factory Setting: 0.00

Settings  0.00~+60.00Hz

When output frequency is higher than Pr.02-34, it will activate the multi-function terminal (Pr.02-13,
02-14, 02-16, 02-17 is set to 29).

When output frequency is lower than Pr.02-34, it will activate the multi-function terminal (Pr.02-13, 02-14,
02-16, 02-17 is set to 30)

N O 2 - 3 5 External Operation Control Selection after Reset and Activate

Factory Setting: 0
Settings  0: Disable

1: Drive runs if the run command still exists after reset or re-boots.

Setting 1:
Status 1: After the drive is powered on and the external terminal for RUN keeps ON, the drive will run.
Status 2: After clearing fault once a fault is detected and the external terminal for RUN keeps ON, the
drive can run after pressing RESET key.
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4 02 - 48 Max. Frequency of Resolution Switch

Settings

0.01~600.00Hz

Chapter 12 Description of Parameter Settings

Factory Setting: 60.00

4 02 - 49 Switch the delay time of Max. output frequency

Settings

0.000~65.000 #}

Factory Setting: 0.000

It is used to improve the unstable speed or unstable position due to the insufficient of analog resolution.
It needs to be used with external terminal (set to 43). After setting this parameter, it needs to adjust the
analog output resolution of controller simultaneously by this setting.

AUl +10V
Accel./Decel. time
01-12~01-19 ‘
AUI OV |
Max. output frequency g/|1a>(<).00utputfrequency
AUI-10V 01-00 |
Frequency / ; N 4 7777777777777777 \
command \‘\v | // 3
PEEN | |
Output ! ! T _ ] 7 €<
frequency ‘ fesolutlon switc Resolution switc
Mz~ Delaytime formax. >0 " A 2‘5‘*2“6”‘33’""””0’é aytime formax.
Resolution frequency switch 1 25 - frequency switch
. 10-24 ON 10-24
switch ; |
MI=43 |

Forward running

0 2 _ 5 O Display the Status of Multi-function Input Terminal

Reverserunning

Factory Setting: [IE3E

Weights
Bit

15 ~14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

15)1413)12]11/10 9|8 | 7|6|5]4 3|21 0|« FwD
A A A A A A A A A A A A A A R EV
MI1
M2
MI3
M4
MI5
M6
M7
M8
MI10
MI11
MI12
MI13
MI14

MI15

0=0On
1=0ff
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Chapter 12 Description of Parameter Settings

[ For Example:
If Pr.02-50 displays 0034h (Hex), i.e. the value is 52, and 110100 (binary). It means MI1, MI3 and MI14
are active.

Weights 2° 2°
111

3 22 21 20 0=ON
Bit 117010

<« MI1 1=0OFF
i MI2 Settings5 ) ,
MI3 = bitdx2 +bit4x2 +bit2x2

via = 1x2 +1x2 + 1x2°
=32+16+4 =52 NOTE

5 4 3
MIS 2 =322 =16 . 2=8 2 =4
1

2 =2 2=1

2
0
A

A A
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O 2 - 5 1 Status of Multi-function Output Terminal

Factory Setting: Read Only

[ For Example:
If Pr.02-51 displays 000Bh (Hex), i.e. the value is 11, and 1011 (binary). It means RY'1, RY2 and MO1
are ON.

0=ON
1=OFF

IS

Weights 2'° 2 2 2'2 2'" 2 2° 2° 9’
Bit 1514 {13 |12 |11 |10l 9 | 8 | 7

4 A A 4 A A A A A

>
[CLERE \S)
o

2% 92z ol 90
312|170

“«—Relay 1

L Relay2

Reserved
MO1

oI
s N

MO14 For
option
card

NOTE

7 6

2=128 2 =64

5 4 3

2 =32 2 =16 2 =8
2 1 0
2=4 2=2 2=1
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Chapter 12 Description of Parameter Settings

O 2 _ 5 2 Display External Output terminal occupied by PLC

Factory Setting: Read Only

P.02-52 shows the external multi-function input terminal that used by PLC.
Weights 2" 2™ 222" 2" 2'° 2° 2° 27 2° 2° 2* 2° 2° 2' 2°

Bit 1514 1312 (1110 9|8 |7 6|5 |4 [3]2]1]0]« Fwp

rIE R T T O R R O B O O REV
0=ON e

1=0FF MI2

MI3

MIi4

MI5

MI16

MI7

MI8

MI10

MI11

MI12 Foroption
MI13 card
Mi14

MI15

For Example: When Pr.02-52 displays 0034h(hex) and switching to 110100 (binary), it means
MI1, MI3 and MI4 are used by PLC

Weights 2" 910 9% 98 57 98 55 5t 53 52 51 5o 0:notused byPLC
Bit ‘0 0‘0 0‘0‘01‘1‘0‘1‘0‘047,\/”1 1:used by PLC
A A A A A A A A A MI2 Dis,p|ays,5 ) ,
= bit5x2 +bit4x2 +bit2x2
MI3 5 4 2
=1x2 +1x2 +1x2
Mi4 =32+16+4 =52
MI5
MI6 NOTE
MI7 14 13 12
2 =16384 2 =8192 2 =4096
MIg 211—2048 210—1024 29—512
VIO 28—256 27—128 26—64
MI11 5 4 3 2
MI12 2 =322 =16 2 =8 2 =4
MI13 21=2 20=1
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O 2_ 5 3 Display Analog Input Terminal occupied by PLC

Factory Setting: Read Only

Pr.02-53 shows the external multi-function output terminal that used by PLC.
0=ON

Weights 2 2 2° 2" 21 2°2° 2° 27 2° 2° 2° 2° 2° 2' 2° 1=OFF

Bit 115[14]13[12[11/10| 9| 8|7 |6 |5]4|3| 2| 1|0 |«—Relay1

‘k“‘“k““k‘kT—RelayZ

Reserved
MO1
MO2
MO10 ‘
MO11
MO12
MO13
MO14 >Foroption
MO15 [ card
MO16
MO17
MO18
MO19
MO20

NOTE
7 6
2=128  2=64
5 — 3
2 =32 2=16  2=8
2 1
2°=4 2 =2 2 =1
For example:

If the value of Pr.02-53 displays 0003h (Hex), it means RY 1and RY2 are used by PLC.
0=NOT used by PLC

1=Used by PLC
Weights 27 2° 2° 2% 2° 2% ' 20 Y

Bit 01010101010} 1]1 |*—Relay1
A y A y A A t Relay2
Reserved
MO1
MO2
Displayvalue
MO3  3=0+1
MO4 =1x2"+1x2°
MO5 =bit 1x2"+bit 0x2°
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Chapter 12 Description of Parameter Settings

02 -54 Display the Frequency Command Memory of External Terminal

Factory Setting:
Read Only
Settings ~ Read Only

When the source of frequency command comes from the external terminal, if Lv or Fault occurs

at this time, the frequency command of the external terminal will be saved in this parameter.
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Chapter 12 Description of Parameter Settings

03 Analog Input/ Olltpllt Parameter (~ The parameter can be set during operation)

4 03 - OO Analog Input 1 (AVI1)

Factory Setting: 1

4 03 - 01 Analog Input 2(ACI)

Factory Setting: 1

4 03 - 02 Analog Input 3 (AVI2)

Factory Setting: 1

Settings

wn = O

6 :

: No function

: Frequency command
: PID target value (Refer to Group 8)
: PID feedback signal (Refer to Group 8)

PTC thermistor input value

11 : PT100 thermistor input value
12~17: Reserved

When it is frequency command, the corresponding value for 0~+10V/4~20mA is 0 — max. output
frequency(Pr.01-00)

Positive torque

A
03-00~02=7
03-00~02=9 {/Positive torque limit
Regenerative
torque limit /\4
03-00~02=10 Y
Positive/negative torque limit
Reverse » Forward
03-00~02=10 —__Y¥
Positive/negative torque limit 03-00~02=9
Regenerative
torque limit
03-00~02=8 —_ ¥
Negative torque limit

Negative Torque
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Chapter 12 Description of Parameter Settings

4 03 - 03 Analog Input Bias 1 (AVI1)

Factory Setting: 0
Settings  -100.0~100.0%

It is to set the corresponding AVI1 voltage of the external analog input 0.

4 03 - 04 Analog Input Bias 1 (ACI)

Factory Setting: 0
Settings  -100.0~100.0%

It is used to set the corresponding ACI voltage of the external analog input 0.
(AR

4 03 - 05 AVI2 Analog Positive Input Bias

Factory Setting: 0
Settings  -100.0~100.0%

It is used to set the corresponding AVI2 voltage of the external analog input 0.

The relation between external input voltage/current and setting frequency: 0~10V (4-20mA) corresponds
to 0-60Hz.

N 03 _ 06 Reserved

Factory Setting: 0
Settings -

4 03 - ()77 Positive/negative Bias Mode (AVI1)
# 03 - ()R Positive/negative Bias Mode (ACI)

# 03 - ()9 Positive/negative Bias Mode (AVI2)

4 03 - 1 () Reserved

Factory Setting: 0
Settings  0: Zero bias
1: Lower than bias=bias
2: Greater than bias=bias
3: The absolute value of the bias voltage while serving as the center

4: Serve bias as the center

In a noisy environment, it is advantageous to use negative bias to provide a noise margin. It is
recommended NOT to use less than 1V to set the operation frequency.
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Chapter 12 Description of Parameter Settings

03-00
to
03-02

03-11~03-14 gainis positive
0 Zerobias
1 Lower than bias =bias

2 Greater than bias=bias
The absolute value of the bias voltage
while serving asthe center

4 Serve bias as the center

— 0 O e
-10V-9-8-7-6-5-4 -3 -2

bias
Positive bias

03 - 1 1 Analog Input Gain 1 (AVI1)

(03 - ]2 Analog Input Gain 2 (ACI)

O 3 _ 1 3 Analog Positive Input Gain 3 (AVI2)

X X X X

0 3 - 1 4 Analog Negative Input Gain 4 (AVI2)

Factory Setting: 100.0
Settings  -500.0~500.0%

Parameters 03-03 to 03-14 are used when the source of frequency command is the analog voltage/current
signal.

4 03 - 1 5 Analog Input Filter Time (AVI1)
4 03 - 1 6 Analog Input Filter Time (ACT)
4 03 - 1 7 Analog Input Filter Time (AVI2)

Factory Setting: 0.01
Settings  0.00~20.00 seconds

These input delays can be used to filter noisy analog signal

When the setting of the time constant is too large, the control will be stable but the control response will
be slow. When the setting of time constant is too small, the control response will be faster but the control
may be unstable. To find the optimal setting, please adjust the setting according to the control stable or
response status.

4 03 - 1 8 Addition Function of the Analog Input

Factory Setting: 0
Settings 0 : Disable (AVI1 ~ ACI ~ AVI2)

1 : Enable
When Pr.03-18 is set to 0 and the analog input setting is the same, the priority for AVI1, ACI and AVI2
are AVII>ACI>AVI2.
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Chapter 12 Description of Parameter Settings

Freque ncy

Voltage

» Fmax(01-00)

10V or 16mA
Fcommand:thecorresponding

frequency for 10V or 20mA
ay: 10 or16m

bias : Pr.03- O3,Pr.03-04,Pr.O3-05
gain : Pr.03-11, Pr.03-12, Pr.03-13,Pr.03-14

Fcommand=[(ay bias)*gain]

# 03 - 19 Lossof the ACI Signal

Settings

Factory Setting: 0
0: Disable
1: Continue operation at the last frequency
2: Decelerate to stop

3: top immediately and display ACE

This parameter determines the behAVI1or when ACI is lost.

When Pr.03-29 is set to 1, it means ACI terminal is for 0-10V voltage input. At this moment, Pr.03-19 will
be invalid.

When setting is 1 or 2, it will display warning code “AnL” on the keypad. It will be blinking until

the loss of the ACI signal is recovered or drive is stop

4 03 - 20 Multi-function Output 1 (AFM1)

Factory Setting: 0

4 03 - 23 Multi-function Output 2 (AFM2)

Factory Setting: 0

Settings  0~23

Function Chart

Settings |[Functions Descriptions

0 Output frequency (Hz) Max. frequency Pr.01-00 is regarded as 100%.
1 Frequency command (Hz) Max. frequency Pr.01-00 is regarded as 100%.
2 Motor speed (Hz) 600Hz is regarded as 100%

3 Output current (rms) (2.5 X rated current) is regarded as 100%
4 Output voltage (2 X rated voltage) is regarded as 100%

5 DC Bus Voltage 450V (900V)=100%

6 Power factor -1.000~1.000=100%

7 Power Rated power is regarded as 100%

8 Output torque Full-load torque is regarded as 100%
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9 AVI1 % (0~10V=0~100% )
10 ACI % (0~20mA=0~100% )
22 Analog output for communication |For communication output (CMC-MODO1, CMC-EIPOI,
card CMC-PNO1, CMC-DNO1)
23 Voltage output level can be controls by Pr.03-32 and Pr03-33.
Constant voltage output
0~100% of Pr.03-32 corresponds to 0~10V of AFM1.

4 03 - 2] Gain for Analog Output 1 (AFMI)

Factory Setting: 100.0
4 03 - 2 4 Gain for Analog Output 2 (AFM2)

Factory Setting: 100.0
Settings  0~500.0%

It is used to adjust the analog voltage level (Pr.03-20) that terminal AFM outputs.

This parameter is set the corresponding voltage of the analog output 0.

4 03 - 2 2 Analog Output 1 Value in REV Direction (AFM1)

Factory Setting: 0
V4 03 _ 2 5 Analog Output 2 Value in REV Direction (AFM2)

Factory Setting: 0
Settings  0: Absolute value in REV direction
1: Output OV in REV direction; output 0-10V in FWD direction
2: Output 5-0V in REV direction; output 5-10V in FWD direction

10V(20mA) 10V(20mA) 10V(20mA)

/ 03-18

s5v  Frequency

) 03-21 ]
. 0V 03-24 ., 0V Frequency
7 (OmA) 7 (OmA) (12mA)
03-22=0 ‘ 03-22=1 03-22=2
03-25=0 03-25=1 03-25=2

Selections for the analog output direction

» (03 - 26 Display Low-Pass Filter (AFM1 ) AFMI1 Filter
V4 03 -27 Display Low-Pass Filter (AFM2 ) AFM2 Filter

Factory Setting: 0
Settings  0.001~65.535 seconds
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V4 03 _ 28 AVI1 Selection

Factory Setting: 0
Settings  0: 0-10V
1: 0-20mA
2:4-20mA

4 03 - 29 ACI Selection

Factory Setting: 0
Settings  0: 4-20mA
1: 0-10V
2: 0-20mA
When changing the input mode, please check if the switch of external terminal (SW3, SW4) corresponds
to the setting of Pr.03-28~03-29.

N (03 - 3() Display Status of PLC Output Terminal

Factory Setting: 0
Settings  0~65535

Monitor the status of PLC analog output terminals

P.03-30 shows the external multi-function output terminal that used by PLC

0=ON
H 1 14 13 12 1 10 9 8 6 4 3 2 1 1:OFF
Weights 2% 2% 2% 212 27" 29 2° 2° 27 2° 2° 2¢ 2° 2° 2' 2
Bit 15114 13|12 |11]10 |9 |8 |7 1615 4|32 1|0 |«—AFM1
L AFM?2
NOTE
7 6
2 =128 2 =64
5 4 3
2 =32 2 =16 2 =g
2 1 0
2 =4 2 =2 2 =1

L For Example:
If the value of Pr.02-30 displays 0002h(Hex), it means AFM1land AFM2 are used by PLC.

O0=Notused by PLC
1=Used by PLC
Weights 27 2° 2% 24 23 22 21 9O
Bit [o|ofolololol1]o|<—AFMm1
L AFM2

Display value
2=1x2"+0x2°
=bit 1x2"'+bit 0x2°

03 - 3 1 AFM2 0-20mA Output Selection

Factory Setting: 0
Settings  0: 0-20mA output
1: 4-20mA output
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03 - 32 AFMI DC Output Setting Level
03 - 33 AFM2 DC Output Setting Level

Settings  0.00~100.00%

Chapter 12 Description of Parameter Settings

Factory Setting: 0.00

03 _ 5 O Al calculated selection

Factory Setting : 0
Settings 0~7
03_ 5 1 AVI Point1 - voltage
Factory Setting : 0.00
Setting  0.00 ~ 10.00 / 0.00 ~ 20.00
03 - 52 AVI Point 1- percentage
Factory Setting : 0%
Setting 0~ 100%
03 _ 5 3 AVI Point 2- voltage
Factory Setting : 5.00
Setting 0.00 ~10.00/0.00 ~ 20.00
O 3 _ 5 4 AVI Point2-percent
Factory Setting : 50%
Setting 0~ 100%
(03-55 AVI Point 3 - voltage
Factory Setting : 10.00
Setting 0.00 ~10.00/0.00 ~ 20.00
03-56 AVI Point 3- percent
Factory Setting : 50%
Setting 0~100%
03- 57 ACI Point 1 — voltage
Factory Setting : 4.00

Setting 0.00 ~10.00/0.00 ~ 20.00
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(03-58 ACI Point 1- percent

Chapter 12 Description of Parameter Settings

Factory Setting : 0%
Setting 0~ 100%
03-5 9 ACI Point 2 — voltage
Factory Setting : 12.00
Setting 0.00 ~10.00/0.00 ~ 20.00
03_60 ACI Point2 - percent
Factory Setting : 50%
Setting 0~100%
03-61 ACI Point 3 — voltage
Factory Setting : 20.00
Setting 0.00 ~10.00/0.00 ~ 20.00
03-62 ACI Point3 - percent
Factory Setting : 100
Setting 0~100%
03-63 AUI Pointl - voltage
Factory Setting : OV
Setting 0.00 ~ 10.00V
O 3 _64 AUI Point 2- percent
Factory Setting : 0%
Setting 0~100%
O 3 _65 AUI Point 2- voltage
Factory Setting : 5.00V
Setting 0.00 ~ 10.00V
O 3 _66 AUI Point2 -percent
Factory Setting : 50%

Setting 0~ 100%
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03 _67 AUI Point 3- voltage

Factory Setting :10.00V
Setting 0.00 ~ 10.00V

03 _68 AUI Point 3 - percent

Factory Setting :100%
Setting 0~100%
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04 Multi-Step Speed Parameters ~ The parameter can be set during operation.

04 - Q0 1st Step Speed Frequency
04 - O] 2nd Step Speed Frequency
04 - ()2 3rd Step Speed Frequency
04 - ()3 4th Step Speed Frequency
04 - 04 5th Step Speed Frequency
04 - 5 6th Step Speed Frequency
04 - 06 7th Step Speed Frequency
04 - ()77 8th Step Speed Frequency
04 - 8 9th Step Speed Frequency
04 - 09 10th Step Speed Frequency
04 - 10 11th Step Speed Frequency
04 - 11 12th Step Speed Frequency
04 - 12 13th Step Speed Frequency
04 - 13 14th Step Speed Frequency

04 = 14 15th Step Speed Frequency

X X X X X X X X X X X X X X X

Factory Setting: 0.00
Settings  0.00~600.00Hz

(L) The Multi-function Input Terminals (refer to setting 1~4 of Pr.02-01~02-08 and 02-26~02-31)
are used to select one of the AC motor drive Multi-step speeds (max. 15 speeds). The speeds

(frequencies) are determined by Pr.04-00 to 04-14 as shown in the following.

The run/stop command can be controlled by the external terminal/digital keypad/communication via
Pr.00-21.

Each one of multi-step speeds can be set within 0.0~600.0Hz during operation

Explanation for the timing diagram for multi-step speeds and external terminals
The Related parameter settings are:
1. Pr.04-00~04-14: setting multi-step speeds (to set the frequency of each step speed)
2. Pr.02-01~02-08, 02-26~02-31: setting multi-function input terminals (multi-step speed 1~4)

» Related parameters: 01-22 JOG Frequency, 02-01 Multi-function Input Command 1 (MI1), 02-02
Multi-function Input Command 2 (M12), 02-03 Multi-function Input Command 3
(M1I3), 02-04 Multi-function Input Command 4 (M14)
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05 Motor Parameters A The parameter can be set during operation.

05 _ OO Motor Auto Tuning

Factory Setting: 0
Settings 0 : No function
1 : Measure induction motor in dynamic status (motor spinning)
(Rs, Rr, Lm, Lx, no-load current)

2 1 Measure induction motor in static status (motor not spinning)

Induction Motor
Start auto tuning by press the [Run] key and the measured value will be written into motor 1 (Pr.05-05
~05-09, Rs, Rr, Lm, Lx, no-load current) and motor 2 (Pr.05-17 to Pr.05-21) automatically.

AUTO-Tuning Process (dynamic motor):

1. Make sure that all the parameters are set to factory settings and the motor wiring is correct.
2. Make sure the motor has no-load before executing auto-tuning and the shaft is not connected to any
belt or gear motor. It is recommended to set to 2 if the motor can’t separate from the load.

3.
Motor 1 Motor 2
Motor Rated
01-01 01-35
Frequency
Motor Rated
01-02 01-36
Voltage
Motor Full-load
05-01 05-13
Current
Motor Rated
05-02 05-14
Power
Motor Rated
05-03 05-15
Speed
Motor Pole
05-04 05-16
Numbers

4.  Set Pr.05-00=1 and press the the [ Run] key, the drive will begin auto-tuning. Please be aware motor
starts spinning when the [Run] key is pressed.

5. When auto-tuning is complete, please check if the measured values are written into motor 1
(Pr.05-05 ~05-09) and motor 2 (Pr.05-17 ~05-21) automatically.

6. Mechanical equivalent circuit
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I Rs
Lx

A

L eeem Do

Pr.05-18 '
Vs §Lm Rr
Pr.05-08 Pr.05-07
i Pr.05-20 Pr.05-19

s If Pr.05-00 is set to 2, it needs to input Pr.05-05 for motor 1/Pr.05-17 for motor 2.

| OTE |

M  In torque/vector control mode, it is not recommended to have motors run in parallel.

M It is not recommended to use torque/vector control mode if motor rated power exceeds the rated
power of the AC motor drive

M  When auto-tuning 2 motors, it needs to set multi-function input terminals (setting 14) or change
Pr.05-22 for motor 1/motor 2 selection N ERE R 20~50%

M  The rated speed can’t be larger or equal to 120f/p (f: rated frequency 01-01/01-35; P: number of
motor poles 05-04/05-16).

05 - (] Full-Load Current of Induction Motor 1 (A)
Unit: Ampere
Factory Setting: 0

Settings 10 to 120% of drive’s rated current

This value should be set according to the rated frequency of the motor as indicated on the motor
nameplate. The factory setting is 90% X rated current
Example: The rated current for 7.5HP (5.5kW) is 25 and factory setting is 22.5A. The
range for setting will be 10~30A.(25*40%=10A and 25*120%=30A)
4 O 5 _ O 2 Rated Power of Induction Motor 1(kW)
Factory Setting: 0

Settings  0~655.35 kW

It is used to set rated power of the motor 1. The factory setting is the power of the drive

4 O 5 - 03 Rated Speed of Induction Motor 1 (rpm)

Factory Setting:
1710 (60Hz 4 poles )
1410 (50Hz 4 poles )

Settings  0~65535

It is used to set the rated speed of the motor and need to set according to the value indicated on the motor

nameplate.
0 5 _ O 4 Pole Number of Induction Motor 1
Factory Setting: 4
Settings  2~20

It is used to set the number of motor poles (must be an even number).
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05 _ O 5 No-load Current of Induction Motor 1 (A)

Settings 0 to the factory setting in Pr.05-01

Unit: Ampere
Factory Setting: 0

Factory setting is 40% of the drive’s rated current. .

05 _ 06 Stator Resistance(Rs) of Induction Motor 1

Settings  0.000~65.535Q

Factory Setting: 0.000

05 _ 07 Rotor Resistance (Rr) of Mol

Settings  0.000~65.535Q

Factory Setting : 0

O 5 _ 08 Magnetizing Inductance (Lm) og Induction Motor 1

Settings  0.0~6553.5mH

Factory Setting : 0.0

05 _ 09 Stator Inductance (Lx) of Induction Motor 1

Settings  0.0~6553.5mH

Factory Setting : 0.0

05 -07

05 -08

05 -09

Reserved

05-10

05-11

05-12

05 - 13 Full Load Current of Induction Motor 2 (A)

Settings  10~120%

Unit: Ampere
Factory Setting: 0

This value should be set according to the rated frequency of the motor as indicated on the motor

nameplate. The factory setting is 90% X rated current.

Example: The rated current for 7.5HP (5.5kW) is 25A and factory setting is 22.5A. The range for setting

will be 10~30A.(25%40%=10A and 25*120%=30A)
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4 05 - 14 Rated Power of Induction Motor 2 (kW)

Factory Setting: #.##
Settings ~ 0~655.35 kW

It is used to set rated power of the motor 2. The factory setting is the power of the drive.

# (5 - 15 Rated Speed of Induction Motor 2 (rpm)

Factory Setting: 1710

1710(60Hz 4 poles) ;
1410(50Hz 4 poles)

Settings  0~65535

It is used to set the rated speed of the motor and need to set according to the value indicated on the motor
nameplate.

O 5 _ 1 6 Pole Number of Induction Motor 2

Factory Setting: 4
Settings  2~20

It is used to set the number of motor poles (must be an even number)

O 5 - 1 7 No-load Current of Induction Motor 2 (A)

Unit: Ampere
Factory Setting: 0
Settings 0 to the factory setting in Pr.05-01
The factory setting is 40% X rated current.

O 5 _ 1 8 Stator Resistance (Rs) of Induction Motor 2

Factory Setting: 0.000
Settings  0.000~65.535Q

4 BS _ ;ig Rotor Resistance (Rr) of Motor 2

Factory Setting : 0.000
Settings  0.000~65.535mQ

N =111 Magnetizing Inductance (Lm) og Induction Motor 2
05 - L.g g g (Lm) og

Factory Setting : 0.0
Settings  0.0~6553.5mH

N Stator Inductance (Lx) of Induction Moroe 2
as - 21 €

Factory Setting : 0.0
Settings  0.0~65535mH
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O 5 _ 22 Induction Motor 1/ 2 Selection

Factory Setting: 1
Settings  1: Motor 1
2: Motor 2

It is used to set the motor that driven by the AC motor drive.

4 O 5 _ 23 Frequency for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 60.00
Settings  0.00~600.00Hz

0 5 _ 2 4 Y-connection//\-connection Switch of Induction Motor IM

Factory Setting: 0
Settings  0: Disable
1: Enable
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4 O 5 _ 2 5 Delay Time for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 0.200
Settings  0~60.000 seconds

L) Pr 05-23 and Pr.05-25 are applied in the wide range motors and the motor coil will execute the switch of
Y-connection/A-connection as required. (The wide range motors has relation with the motor design. In
general, it has higher torque at low speed and Y-connection and it has higher speed at high speed and

_connection.

Pr.05-24 is used to enable/disable Y-connection/A-connection Switch.

=

When Pr.05-24 is set to 1, the drive will select by Pr.05-23 setting and current motor frequency to switch
motor to Y-connection or A-connection, At the same time, it will also affect motor parameters.

[ Pr.05-25 is used to set the switch delay time of Y-connection/A-connection.

L) When output frequency reaches Y-connection/A-connection switch frequency, drive will delay by
Pr.05-25 before multi-function output terminals are active.

~-connection is finished
Pr.02-01~08=30
M1 V
v tion is finished a-connection control W v u
-connection is finishe 12~14=
Pr.02-01~08=29 Pr.02-13~14=32 o‘ o‘ o‘
MI2 RA _ ol ol o
Y-connection control
Pr.02-11~14=31
MRA!
X Y Z
OO
O O QO
Ke)

Y-~ connection switch: can be used for wide range motor

Y -connection for low speed: higher torque can be used for rigid tapping
s -connection for high speed: higher torque can be used for high-speed drilling

If switch point is 60Hz,

/ the accel. switch pointis 62Hz

Decel. switch pointis 58Hz

Pr.05-23
Y- switch-— L N o
frequency /n this area, motorisin free Y—-Bandwidth is 2Hz
Motorsbeed) i rl:n statuts.At\:; motor drive ! Motorspeed will
o np | is ops outputting. | 3 decrease
equency <« »|Pr.05-25 Delay Time for Y-connection.¢_»; by loadinertia.

//D -connection(Min. is 0.2 seconds)

Pr.02-13~14=31 ON

Y-conenction \ | Pr.02-13~14=29

Y-connection output | ON %

confirmation input

/\-connection output %
Pr.02-13~14=32 3

/\-connection
confirmation input
Pr.02-13~14=30

ON ]

1 oN 1

[ mechanical bounce time
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freerun status

|

1

|

|

1

output !
frequency !

Y-connectionoutput

Pr.02-13~14=31 ON

|
|
|
|
|
|
|
I
|
I
T
I
|
;
I
Y-connection | !
|
I
|
|
|
T
|
|
|
|
|
|
|
|
I
|

|

confirmation input W 1
|

Pr.02-01~08=29
Aa-connection output

Pr.02-13~14=32
A-connection

confirmation input

Pr.02-01~08=30
Y-2 switch error

frequency

ON

ON

‘ ‘ 2 seconds ! !
delay time

Pr.05-25

05-26

Reserved
~05 -30
05 _ 3 1 Accumulative Motor Operation Time (Min)

Factory Setting: 00
Settings  00~1439

05 _ 3 2 Accumulative Motor Operation Time (day)

Factory Setting: 0
Settings  00~65535

Pr. 05-31 and Pr.05-32 are used to record the motor operation time. They can be cleared by setting to 00

and time won’t be recorded when it is less than 60 seconds
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06 Protection Parameters » The parameter can be set during operation

4 06 - O Low Voltage Level

Factory Setting: 180.0/360.0
Settings 230V models: 160.0~220.0V

460V models: 320.0~440.0V

It is used to set the Lv level. When the drive is in the low voltage, it will stop output and free to stop.

<4 input voltage f

130V(60V)

Pr. 06-00

4 06 _ 01 Over-voltage Stall Prevention

Factory Setting: 380.0/760.0
Settings 230V models: 350.0~450.0V
460V models: 700.0~900.0V
0 : Disable this function

When the setting is 0.0, the over-voltage Stall prevention is disabled.

During deceleration, the DC bus voltage may exceed its Maximum Allowable Value due to motor
regeneration. When this function is enabled, the AC motor drive will not decelerate further and keep the
output frequency constant until the voltage drops below the preset value again.

B

This function is used for the occasion that the load inertia is unsure. When it stops in the normal
load, the over-voltage won’t occur during deceleration and fulfill the setting of deceleration time.
Sometimes, it may not stop due to over-voltage during decelerating to stop when increasing the
load regenerative inertia. At this moment, the AC drive will auto add the deceleration time until
drive stop

[ When the over-voltage stall prevention is enabled, drive deceleration time will be larger than the

setting

When there is any problem as using deceleration time, refer to the following items to solve it.

1. Add the suitable deceleration time.
2. Add brake resistor (refer to appendix B-1 for details) to consume the electrical energy that
regenerated from the motor with heat type.

» Related parameters: Pr.01-13, 01-15, 01-17, 01-19 (settings of decel. time 1~4), Pr.02-13~02-14
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(Multi-function Output 1 RY1, RY2), Pr. 02-16~02-17 Multi-function Output (MOI, 2)

High-voltage
atDC side
Over-voltage \7/\
detection
level
Time
Output
frequency
5\ « FrequencyHeld
4

Deceleration characteristic

when Over-Voltage Stall

Prevention enabled

Time
previous deceleration time
required time for decelerating to OHz when over-voltage
stall preventionis enabled.
06 - ()2 Reserved
N 06 - 03 Over-current Stall Prevention during Acceleration
Settings ~ Normal duty : 0~160% (100% drive’s rated current ) Factory Setting: 120
Light duty : 0~130% ( 100% drive’s rated current ) Factory Setting: 120

L1 If the motor load is too large or drive acceleration time is too short, the AC drive output current
may increase abruptly during acceleration and it may cause motor damage or trigger protection

functions (OL or OC). This parameter is used to prevent this situation

E

During acceleration, the AC drive output current may increase abruptly and exceed the value specified by
Pr.06-03 due to rapid acceleration or excessive load on the motor. When this function is enabled, the AC
drive will stop accelerating and keep the output frequency constant until the current drops below the
maximum value.

B

When the over-current stall prevention is enabled, drive deceleration time will be larger than the

setting

B

When the Over-Current Stall Prevention occurs due to too small motor capacity or in the factory setting,
please decrease Pr.06-03 setting.

B

When there is any problem by using acceleration time, refer to the following items to solve it
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Related parameters: Pr.01-12, 01-14, 01-16, 01-18 (settings of accel. time 1~4), Pr.01-44
1. Add the suitable acceleration time.
2. Related parameters: Pr01-12, 01-14, 01-16, 01-18 for Acceleration Time 1, Time 2, Time 3 and
Time 4; Pr.01-44 for Optimal Acceleration/Deceleration Setting to 1, 3 or 4 (auto accel.),
Pr.02-13~02-14 for (Multi-function Output 1 RY'1, RY2), Pr. 02-16~02-17 for Multi-function Output
(MO1, 2)

/\/Output current
06-03 —

\ .
Over-Current Setting frequency

Detection
Level

\——Outputfrequency

Over-Current Stall prevention during

Acceleration,frequency held
>

Time

Y ——»
_Original setting of acceleration time =

actual acceleration time when over-current stall
3 prevention is enabled

4 06 - 04 Over-current Stall Prevention during Operation

Settings ~ Normal duty : 0~160% (100% drive’s rated current ) Factory Setting: 120%
Light duty : 0~130% ( 100% drive’s rated current ) Factory Setting: 120%

It is a protection for drive to auto decrease output frequency when the motor is over-load abruptly during
motor constant operation.

If the output current exceeds the setting specified in Pr.06-04 when the drive is operating, the drive will
decrease its output frequency (according to Pr.06-05) to prevent the motor stall. If the output current is
lower than the setting specified in Pr.06-04, the drive will accelerate (according to Pr.06-05) again to catch
up with the set frequency command value.

Over-Current
Detection Level
06-04 Pr. 06-04 setting

‘ZiCurrent '/7
J/ » Pr. 06-04 setting-
< > ¥ rated drive current X 5%

Over-Current Stall Prevention
during Operation, output

guency decreases
\ Output

Frequency

Decreases by
decelerationtime

Time
over-current stall prevention during operation
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4 06 - 05 Accel./Decel. Time Selection of Stall Prevention at Constant Speed

Factory Setting: 0
Settings  0: by current accel/decel time
1: by the 1st accel/decel time
2: by the 2nd accel/decel time
3: by the 3rd accel/decel time
4: by the 4th accel/decel time
5: by auto accel/decel

It is used to set the accel./decel. time selection when stall prevention occurs at constant speed

N 06 - )6 Over-torque Detection Selection (OT1)

Factory Setting: 0
Settings  0: Disable
1: Over-torque detection during constant speed operation, continue to operate after
detection
2: Over-torque detection during constant speed operation, stop operation after
detection
3: Over-torque detection during operation, continue to operate after detection

4: Over-torque detection during operation, stop operation after detection

N 06 - ()9 Over-torque Detection Selection (OT2)

Factory Setting: 0
Settings  0: Disable
1: Over-torque detection during constant speed operation, continue to operate after
detection
2: Over-torque detection during constant speed operation, stop operation after
detection
3: Over-torque detection during operation, continue to operation after detection

4: Over-torque detection during operation, stop operation after detection

LL] When Pr.06-06 and Pr.06-09 are set to 1 or 3, it will display a warning message and won’t have an
abnormal record.

LL]  When Pr.06-06 and Pr.06-09 are set to 2 or 4, it will display a warning message and will have an
abnormal record.

N 06 - 07 Over-torque Detection Level (OT1)

Factory Setting: 120
Settings 10 to 250% (100%: drive’s rated current)

V4 06 - 08 Over-torque Detection Level (OT1

Factory Setting: 0.1
Settings  0.0~60.0 seconds
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06 _ 10 Over-torque Detection Level (OT2)
N
Factory Setting: 120
Settings ~ 10~200% ( 100% drive’s rated current )

4 06 - ]] Overtorque Detection Time (OT2)

Factory Setting: 0.1
Settings  0.0~60.0 7}

Over torque detection is determine by the following method: if the output current exceeds the over-torque
detection level (Pr.06-07, factory setting: 150%) and also exceeds Pr.06-08 Over-Torque Detection Time,
the fault code “ot1/0t2” will appear. If a Multi-Functional Output Terminal is to over-torque detection

(setting 7 or 8), the output is on. Please refer to Pr.02-13~02-14 for details.

current

. 5% pr.06-07,

Pr.06-10
&
Pr.06-08, 06-11

4 06 - 12 Maximum Current Limit

Factory Setting: 150
Settings  0~200% ( 100% drive’s rated current )

This parameter sets the max. current output of the drive.

4 06 - 13 Electronic Thermal Relay Selection (Motor 1)
4 06 - 27 Electronic Thermal Relay Selection (Motor 2)

Factory Setting: 2
Settings ~ 0: Inverter motor

1: Standard motor
2: Disable

It is used to prevent self-cooled motor overheats under low speed. User can use electronic thermal relay to

limit driver’s output power.

V4 06 _ 1 4 Electronic Thermal Characteristic for Motor 1
V4 06 _ 28 Electronic Thermal Characteristic for Motor 2

Factory Setting: 60.0
Settings  30.0~600.0 seconds
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The parameter is set by the 150% of motor rated current and the setting of Pr.06-14 and Pr.06-28 to
prevent the motor damaged from overheating. When it reaches the setting, it will display “EoL1/EoL2”

and the motor will be in free running.

Operation

time(min)

5 \ T 1

. /60Hzormore

\\// 50Hz

3 Ar 10Hz

5 \ S( 5Hz
2%

L \ AN
\Kg—i- Load

0 20 40 60 80100120140160180200 factor (%)

4 06 -1 5 Heat Sink Over-heat (OH) Warning

Factory Setting: 85.0
Settings  0.0~110.0°C
4 06 _ 1 6 Stall Prevention Limit Level

Factory Setting: 50
Settings  0~100% ( Refer to Pr.06-03 and 06-04 )

When operation frequency is larger than Pr.01-01
For example: Pr06-03=150%, Pr. 06-04=100% and Pr. 06-16=80%:
Stall Prevention Level during acceleration = 06-03x06-16=150x80%=120%.
Stall Prevention Level at constant speed= 06-04x06-16=100x80%=80%

When operation frequency is larger than Pr.01-01 (Base Frequency/Motor Rated Frequency);
e.g. Pr06-03=150%, Pr. 06-04=100% and Pr. 06-16=80%
Stall Prevention Level during acceleration = 06-03x06-16=150x80%=120%.

Stall Prevention Level at constant speed= 06-04x06-16=100x80%=80%.

06 - 17/ Present Fault Record

06 - 18 Second Most Recent Fault Record
06 - 19 Third Most Recent Fault Record

06 - 2 Fourth Most Recent Fault Record
06 - 21 Fifth Most Recent Fault Record

06 - 22 Sixth Most Recent Fault Record

Settings:
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[C BN

19:

20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:

: No fault record

: Over-current during acceleration (ocA)

: Over-current during deceleration (ocd)

: Over-current during constant speed(ocn)
: Ground fault (GFF)

: IGBT short-circuit (occ)

: Over-current at stop (ocS)

: Over-voltage during acceleration (ovA)
: Over-voltage during deceleration (ovd)

: Over-voltage during constant speed (ovn)

: Over-voltage at stop (ovS)

: Low-voltage during acceleration (LvA)

: Low-voltage during deceleration (Lvd)

: Low-voltage during constant speed (Lvn)
: Stop mid-low voltage (LvS)

: Phase loss protection (OrP)

: IGBT over-heat (oH1)

: Capacitance over-heat (oH2) (for 40hp above)
:tH1lo (TH1 open: IGBT over-heat
protection error)
tH20 (TH2 open: capacitance over-heat
protection error)

Reserved

Drive over-load (oL)

Electronics thermal relay 1 (EoL1)
Electronics thermal relay 2 (EoL2)
Motor PTC overheat (oH3) (PTC)
Reserved

Over-torque 1 (otl)

Over-torque 2 (ot2)

Low current (uC)

Home limit error (LMIT)

Memory write-in error (cF1)
Memory read-out error (cF2)
Reserved

U-phase current detection error (cdl)
V-phase current detection error (cd2)
W-phase current detection error (cd3)
Clamp current detection error (HdO)
Over-current detection error (Hd1)
Over-voltage detection error (Hd2)

occ IGBT short circuit detection error (Hd3)
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40

59:
60:

61

63:
64:

65

: Auto tuning error (AUE)
41:
42:
43:
44.
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:

PID feedback loss (AFE)
Reserved
Reserved
Reserved
Reserved
Reserved

Reserved

Analog current input loss (ACE)

External fault input (EF)
Emergency stop (EF1)
External Base Block (bb)
Password error (PcodE)
Reserved

Communication error (CE1)
Communication error (CE2)
Communication error (CE3)

Communication error (CE4)

Chapter 12 Description of Parameter Settings

Communication Time-out (CE10)

PU Time-out (CP10)

Brake transistor error (bF)

: Y-connection//\-connection switch error (ydc)
62:

Decel. Energy Backup Error (dEb)

Slip error (oSL)

Reserved

: Reserved

66~72 : Reserved

73

. External safety gate S1

74: 'F fifﬁi?“ﬁé[ﬂ Output in Fire Mode
75~78 . Reserved
79: Uocc U phase over current (Detection begins as RUN is

pressed, software protection)

80: Vocc V phase over current (Detection begins as RUN is

pressed, software protection)

81: Wocc W phase over current (Detection begins as RUN is

pressed, software protection)

82: OPHL U phase output phase loss

83: OPHL Vphase output phase loss

84: OPHL Wphase output phase loss
85~100 : Reserved
101: CGdE CANopen software disconnectl
102: CHbE CANopen software disconnect2
103: CSYE CANopen synchronous error
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104: CbFE CANopen hardware disconnect
105: CIdE CANopen index setting error
106: CAdE CANopen slave station number setting error
107: CFrE CANopen index setting exceed limit
When the fault occurs and force stopping, it will record in this parameter.
At stop with low voltage Lv (LvS warn, no record). During operation with mid-low voltage Lv (LvA, Lvd,
Lvn error, will record).
Setting 62: when dEb function is enabled, the drive will execute dEb and record to the Pr.06-17 to
Pr.06-22 simultaneously.

N 06 - 23 Fault Output Option 1

N 06 - 24 Fault Output Option 2

N 06 - 2 5 Fault Output Option 3
N 06 = 26 Fault Output Option 4

Factory Setting: 0
Settings 0 to 65535 sec (refer to bit table for fault code)

These parameters can be used with multi-function output (set to 35-38) for the specific
requirement. When the fault occurs, the corresponding terminals will be activated (It needs to
convert binary value to decimal value to fill in Pr.06-23 to Pr.06-26)

Fault Code Bit0 Bitl |Bit2 |Bit3 |Bit4 |Bit5 |Bit6
current Volt. |OL SYS |FBK |EXI |CE

0: No fault

1: Over-current during acceleration (ocA) °

2: Over-current during deceleration (ocd) °

3: Over-current during constant speed(ocn) °

4: Ground fault (GFF) °

5: IGBT short-circuit (occ) °

6: Over-current at stop (ocS) °

7: Over-voltage during acceleration (ovA) °

8: Over-voltage during deceleration (ovd) °

9: Over-voltage during constant speed (ovn) °

10: Over-voltage at stop (ovS) °

11: Low-voltage during acceleration (LvA) °

12: Low-voltage during deceleration (Lvd) °

13: Low-voltage during constant speed (Lvn) )

14: Stop mid-low voltage (LvS ) °

15: Phase loss protection (OrP) °

16: IGBT over-heat (oH1) °

17: Capacitance over-heat (0H2) °

18: tH1o (TH1 open) °
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19: tH20 (TH2 open) °

20 : Reserved °

21: Drive over-load (oL) °

22: Electronics thermal relay 1 (EoL1) °

23: Electronics thermal relay 2 (EoL2) °

24: Motor PTC overheat (oH3) (PTC) °

25 - Reserved °

26: Over-torque 1 (otl) °

27: Over-torque 2 (ot2) °

28: Low current (uC) °

29 : Reserved

30: Memory write-in error (cF1) °

31: Memory read-out error (cF2) °

32 : Reserved °

33: U-phase current detection error (cdl) °

34: V-phase current detection error (cd2) °

35: W-phase current detection error (cd3) °

36: Clamp current detection error (HdO) °

37: Over-current detection error (Hd1) °

38: Over-voltage detection error (Hd2) °

39: occ IGBT short circuit detection error (Hd3) °

40: Auto tuning error (AUE) °

41: PID feedback loss (AFE) °

42 : Reserved °

43 : Reserved °

44 : Reserved )

45 : Reserved °

46 - Reserved .

47 . Reserved .

48: Analog current input loss (ACE) °

49: External fault input (EF) °

50: Emergency stop (EF1) °

51: External Base Block (bb) °

52: Password error (PcodE) °

53 : Reserved

54: Communication error (CE1) °
55: Communication error (CE2) °
56: Communication error (CE3) °
57: Communication error (CE4) )
58: Communication Time-out (CE10) °
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59: PU Time-out (CP10)

60: Brake transistor error (bF)

61: Y-connection//\-connection switch error
(yde)

62: Decel. Energy Backup Error (dEb)

63: Slip error (oSL)

64: Electromagnet switch error (ryF)

65 : Reserved

73 : External safety gate S1

74~78 . Reserved

79: U phase over current (Uocc)

80: V phase over current (Vocc)

81: W phase over current (Wocc)

82: OPHL U phase output phase loss

83: OPHL Vphase output phase loss

84: OPHL Wphase output phase loss

85~100 : Reserved

101: CGdE CANopen software disconnectl

102: CHbE CANopen software disconnect2

103: CSYE CANopen synchronous error

104: CbFE CANopen hardware disconnect

105: CIdE CANopen index setting error

106: CAdE CANopen slave station number

setting error

107: CFrE CANopen index setting exceed limit

V4 06 _ 29 PTC (Positive Temperature Coefficient) Detection Selection

Settings ~ 0: Warn and keep operating

1: Warn and ramp to stop

2: Warn and coast to stop

3: No warning

Factory Setting: 0

This is the operating mode of a drive after Pr.06-29 is set to define PTC detection.

V4 06 _ 30 PTC Level

Settings  0.0~100.0%

Factory Setting: 50.0

It needs to set AVI1/ACI/AVI2 analog input function Pr.03-00~03-02 to 6 (P.T.C. thermistor input value).

It is used to set the PTC level, and the corresponding value for 100% is max. analog input value.
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4 06 _ 3 1 Frequency Command for Malfunction

Factory Setting: Read Only
Settings  0.00~655.35Hz

When malfunction occurs, use can check the frequency command. If it happens again, it will overwrite
the previous record.

06 _ 3 2 Output Frequency at Malfunction

Factory Setting: Read Only
Settings  0.00~655.35Hz

When malfunction occurs, use can check the current frequency command. If it happens again, it will
overwrite the previous record.

06 - 3 3 Output Voltage at Malfunction

Factory Setting: Red Only
Settings  0.0~6553.5V

When malfunction occurs, user can check current output voltage. If it happens again, it will overwrite
the previous record.

06 - 3 4 DC Voltage at Malfunction

Factory Setting: Read Only
Settings  0.0~6553.5V

When malfunction occurs, user can check the current DC voltage. If it happens again, it will overwrite the
previous record.

06 _ 3 5 Output Current at Malfunction

Factory Setting: Read Only
Settings  0.00~655.35Amp

When malfunction occurs, user can check the current output current. If it happens again, it will overwrite
the previous record.

06 - 3 6 IGBT Temperature at Malfunction

Factory Setting: Read Only
Settings  0.0~6553.5C

When malfunction occurs, user can check the current IGBT temperature. If it happens again, it will
overwrite the previous record.
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06 - 3 7 Capacitance Temperature at Malfunction

Factory Setting: Read Only
Settings  0.0~6553.5C

When malfunction occurs, user can check the current capacitance temperature. If it happens again, it will
overwrite the previous record.

06 = 3 8 Motor Speed in rpm at Malfunction

Factory Setting: Read Only
Settings  0.0~6553.5C

When malfunction occurs, user can check the current motor speed in rpm. If it happens again, it

will overwrite the previous record

06 - 39 Reserved

06 _ 40 Status of Multi-function Input Terminal at Malfunction

Factory Setting: Read Only
Settings 0~65535

06 _ 4 1 Status of Multi-function Output Terminal at Malfunction

Factory Setting: Read Only
Settings 0~65535

When malfunction occurs, user can check the status of multi-function input/output terminals. If it

happens again, it will overwrite the previous record

06 _ 42 Drive Status at Malfunction

Factory Setting: Read Only
Settings  0~65535

When malfunction occurs, please check the drive status (communication address 2119H). If malfunction
happens again, the previous record will be overwritten by this parameter.

[N

06 - 43 Reserved
06 - 44 Reserved

06 _ 4 5 Treatment for Output Phase Loss Detection (OPHL)

Factory Setting: 3
Settings  0: Warn and keep operating
1: Warn and ramp to stop
2: Warn and coast to stop

3: No warning

OPHL: Output Phase Loss
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06 - 46

06 - 47

06 - 48

06 - 49
06 - 50

06 - 51

Deceleration Time of Output Phase Loss

Settings  0.000~65.535 seconds

Chapter 12 Description of Parameter Settings

Factory Setting: 0.500

Current Bandwidth

Settings  0.00~655.35%

Factory Setting: 1.00

DC Brake Time of Output Phase Loss

Settings  0.000~65.535 seconds

Factory Setting: 0.100

Reserved

Time for Input Phase Loss Detection

Settings  0.00~600.00 seconds

Factory Setting: 0.20

Reserved

06 _ 5 2 Ripple of Input Phase Loss

Settings 230V models: 0.0~160.0 Vdc
460V models 0.0~320.0 Vdc

Factory Setting: 30.0 / 60.0

06 _ 5 3 Treatment for the detected Input Phase Loss ( OrP)

Settings  0: warn, ramp to stop

1: warn, coast to stop

Factory Setting: 0

Over ripple protect

06 - 54
06 - 55

Reserved

Derating Protection

Factory Setting: 0

Settings  0: constant rated current and limit carrier wave by load current and temperature

1: constant carrier frequency and limit load current by setting carrier wave

2: constant rated current(same as setting 0), but close current limit

12-82



E

B

Chapter 12 Description of Parameter Settings

Setting 0: When the rated current is constant, carrier frequency (Fc) outputted by PWM will auto decrease
according to surrounding temperature, overload output current and time. If overload situation is not
frequent and only cares the carrier frequency operated with the rated current for a long time and carrier
wave changes during short overload, it is recommended to set to 0.

Refer to the following diagram for the level of carrier frequency. Take VFD007C43A in normal duty as
example, surrounding temperature 50°C with independent installation and UL open-type. When the carrier
frequency is set to 15kHz, it corresponds to 72% rated output current. When it outputs higher than the
value, it will auto decrease the carrier frequency. If the output is 83% rated current and the carrier
frequency will decrease to 12kHz. In addition, it will also decrease the carrier frequency when overload.
When the carrier frequency is 15kHz and the current is 120%%72%=86% for a minute, the carrier
frequency will decrease to the factory setting.

Setting 1: It is used for the fixed carrier frequency and prevents the carrier wave changes and motor noise
caused by the surrounding temperature and frequent overload.

Refer to the following for the derating level of rated current. Take VFD007CP43A-21 in normal duty as
example, when the carrier frequency keeps in 15kHz and the rated current is decreased to 72%, it will
have OL protection when the current is 120%%72%=86% for a minute. Therefore, it needs to operate by
the curve to keep the carrier frequency.

Setting 2: It sets the protection method and action to 0 and disables the current limit for the Ratio*160%
of output current in the normal duty and Ratio*180% of output current in the heavy duty. The advantage is
that it can provide higher output current when the setting is higher than the factory setting of carrier
frequency. The disadvantage is that it decreases carrier wave easily when overload.

Derating Curve diagram while Light Duty and Normal Duty

Setting= 1 Setting = 0 or 2
Light Duty Light Duty
(40°C: UL open type and typel) (30°C: UL open type and typel)
Normal Duty Normal Duty
(50°C: UL open-type) (40°C: UL open-type)
(40°C: UL typel and open type_size by size) (30°C: UL typel or open type_size by size)
460V 460V
01 =——VFDO007~185CP43() 01=——VFD007~185CP43()
02 ——VFD220~750CP43() 02 —— VFD220~750CP43()
03= = *VFD900~4000CP43() 03 - - *VFD900~4000CP43()
110 110
100 [ 100 .
— N \\ Q ° 0&\01
£ 90 s & 90 s
] % V \ 2 R [
S 80 - N \ & 80 _
70 — 70 !
60 L 60 !
4 56 7 8 91011 12131415 4 5 6 7 8 9 1011 121314 15
Fc(kHz) Fc(kHz)
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Derating Curve diagram while Light Duty and

Normal Duty (continues)

Setting = 1

Light Duty
(40°C: UL open type and typel)
Normal Duty
(50°C: UL open-type)
(40°C: UL typel and open type_size by size)

230V
01— VFD007~150CP23()
02—— \/FD185~450CP23()
03- - VFD550~900CP23()
110
100 (—
S 90 T
= R
m «
80 .
. o2
70 '
4 56 7 8 9 1011 12 13 14 15
Fc(kHz)

Setting = 0 or 2

Light Duty
(30°C: UL open type and typel)
Normal Duty
(40°C: UL open-type)
(30°C: UL typel or open type_size by size)

230V
01 —— VFD007~150CP23()
02 —— VFD185~450CP23()
o 03- - VFD550~900CP23()
100 3
< ) ‘03\\
® T
3 90 *
5 ' TN
m ]
80 " 02
70 ‘

4 5 6 7 8 9 10 11 12 13 14 15
Fe(kHz)

It should go with Pr. 00-16 and Pr.00-17 for setting.

-

////%T

tA

7

I=iNoTE

% (As shown in the left figure), The mounting clearances are not for
installing the drive in a confined space (such as cabinet or electric
box). When installing in a confined space, except the same minimum
mounting clearances, it needs to have the ventilation equipment or air
conditioner to keep the surrounding temperature lower than the

N\

{o

Inverter

}o

MM

.

A

2

T

MMM

\\

A
-4

operation temperature.

% The following table shows heat dissipation and the required air volume
when installing a single drive in a confined space. When installing
multiple drives, the required air volume shall be multiplied by the
number the drives.

% Please refer to the chart “Air Flow Rate for Cooling” for ventilation
equipment design and selection.

% Please refer to the chart “Power Dissipation” for air conditioner design
and selection.

% For more detail, please refer to Chapter 2 Installation.

Minimum Mounting Distance

Frame A (mm) B (mm) C (mm) D (mm)

A~C 60 30 10 0

D~F 100 50 - 0

G 200 100 - 0

H 350 0 0 200 (100, Ta=407C)
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Air flow rate for cooling Power Dissipation
Flow Rate (cfm) Flow Rate (m’/hr) Power Dissipation (watt)
Model No. External Internal Total External Internal Total Ilggf:rnal Internal Total
(Heat sink)
VFDO007CP23A-21 - - - - - - 40 31 71
VFDO15CP23A-21 - - - - - - 61 39 100
VFDO022CP23A-21 14 - 14 24 - 24 81 45 126
VFDO037CP23A-21 14 - 14 24 - 24 127 57 184
VFDO055CP23A-21 10 - 10 17 - 17 |158 93 251
VFDO075CP23A-21 40 14 54 68 24 92 291 101 392
VFD110CP23A-21 66 14 80 112 24 136 403 162 565
VFD150CP23A-21 58 14 73 99 24 124 1570 157  [727
VFD185CP23A-21 166 12 178 282 20 302 622 218 840
VFD220CP23A-21 166 12 178 282 20 302 777 197 974
VFD300CP23A-21 146 12 158 248 20 268 (878 222 1100
VFD370CP23A-00/23A-21 179 30 209 304 51 355 1271 311 1582
VFD450CP23A-00/23A-21 179 30 209 304 51 355 |1550 335 1885
VFD550CP23A-00/23A-21 228 73 301 387 124 511 |1762 489 2251
VFD750CP23A-00/23A-21 228 73 301 387 124 511 2020 574 2594
VFD900CP23A-00/23A-21 246 73 319 418 124 542 2442 584 3026
VFDO07CP43A/4EA-21 - - - - - - 35 32 67
VFDO15CP43A/4EA-21 - - - - - - 44 31 75
Air flow rate for cooling Power Dissipation
Model No. Flow Rate (cfm) Flow Rate (m’/hr) Power Dissipation (watt)
Loss
External Internal Total External Internal Total [External  [Internal Total
(Heat sink)
VFDO037CP43A/4EA-21 14 - 14 24 - 24 oo 60 152
VFD040CP43A/4EA-21 10 - 10 17 - 17 124 ]1 205
VFDO0O55CP43A/4EA-21 10 - 10 17 - 17 1135 99 234
VFDO0O75CP43A/4EA-21 10 - 10 17 - 17 165 08 263
VFD110CP43A/4EA-21 40 14 54 68 24 92 D75 164 439
VFDI150CP43A/4EA-21 66 14 80 112 24 136 370 194 564
VFD185CP43A/4EA-21 58 14 73 99 24 124 459 192 651
VFD220CP43A/4EA-21 99 21 120 168 36 204 455 358 %13
VFD300CP43A/4EA-21 99 21 120 168 36 204 1609 363 972
VFD370CP43A/4EA-21 126 21 147 214 36 250 |g45 405 1250
VFD450CP43A-00/43A-21 179 30 209 304 51 355 1056 459 1515
VFD550CP43A-00/43A-21 179 30 209 304 51 355 1163 669 1832
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VFD750CP43A-00/43A-21
VFD900CP43A-00/43A-21
VFD1100CP43A-00/43A-21
VFD1320CP43A-00/43A-21
VFD1600CP43A-00/43A-21
VFD1850CP43A-00/43A-21
VFD2200CP43A-00/43A-21
VFD2800CP43A-00/43A-21
VFD3150CP43A-00/43C-00/43C-21
VFD3550CP43A-00/43C-00/43C-21
VFD4000CP43A-00/43C-00/43C-21

% The required airflow shown in chart is for installing single drive in a confined space.| %

179
186
257
223
224
289

30
30
73
73
112
112

209
216
330
296
336
401
454
454
769
769
769

Chapter 12 Description of Parameter Settings

304
316
437
379
381
491

51
51
124
124
190
190

355
367
561
503
571
681
771
771
1307
1307
1307

% When installing the multiple drives, the required air volume should be the required

air volume for single drive X the number of the drives.

06 _ 56 PT100 Detection Level 1

Settings

0.000~10.000V

1639 657 2296
1787 955 2742
2112 1084 3196
2417 1157 3574
3269 1235 4504
3632 1351 4983
6358

7325

8513

9440

10642

The heat dissipation

shown in the chart is
for installing single
drive in a confined
space.

When installing
multiple drives,
volume of heat
dissipation should be
the heat dissipated for
single drive X the
number of the drives.
Heat dissipation for

each model is
calculated by rated
voltage, current and

default carrier

Factory Setting: 5.000

06 _ 5 7 PT100 Detection Level 2

Settings

0.000~10.000V

Factory Setting: 7.000

06 _ 5 8 PT100 Level 1 Frequency Protection

Settings

0.00~600.00 Hz

Factory Setting: 0.00

06 - 59 Reserved
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06 _ 60 Software Detection GFF Current Level

Factory Setting: 60.0
Settings  0.0~6553.5 %

06 _ 6 1 Software Detection GFF Filter Time

Factory Setting: 0.10
Settings  0.0~655.35 #J

06 _ 62 Disable Level of dab

Factory Setting: 180.0/360.0
Settings 230V models: 0.0~220.0 Vdc
460V models 0.0~440.0 Vdc

06 - 63 Fault Record 1 (min)
06 - 64 Fault Record 2 (min)

06 - 65 FaultRecord 3 (min)
06 - 66 FaultRecord 4 (min)
06 - @7 FaultRecord 5 (min)

06 _ 68 Fault Record 6 (min)

Factory Setting: Read Only
Settings  0~65535 minutes

Pr.06-63 to Pr.06-68 are used to record the operation time for 6 malfunctions and it can also check if there
is any wrong with the drive according to the internal time.

[l When the malfunction occurs during operation, it records fault in Pr.06-17~06-22 and operation
time is recorded in Pr.06-63~06-68.
For example: When the first fault ovA occurs after operation 3000 min., second fault ovd occurs
at 3482 min., third fault ovA occurs at 4051 min., fourth fault ocA at 5003 min., fifth fault ocA at
5824 min., sixth fault ocd occurs at 6402 min. and seven fault ocS at 6951 min..
It’11 be recorded as the following table

It will be recorded as the table below.

First Fault Pr.06-17 ovA | |Pr06-63 3000
Second Fault Pr. 06-17 ovd Pr. 06-63 3482
Pr. 06-18 ovA Pr. 06-64 3000
Third Fault Pr. 06-17 ovA Pr. §706-63 4051
Pr. 06-18 ovd Pr. 06-64 3482
Pr. 06-19 ovA Pr. 06-65 3000
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Seventh Fault Pr. 06-17 ocS Pr. 06-63 6951
Pr 06-18 ocA Pr 06-64 5824
Pr 06-19 ocA Pr 06-65 5003
Pr 06-20 ovA Pr 06-66 4051
Pr 06-21 ovd Pr 06-67 3482
Pr 06-22 ovA Pr 06-68 3000

06 - 69 Number of Days of Malfunction (V)

Factory Setting: Read Only
Settings  Read Only

06 - 7 0 Duration of Malfunction

Factory Setting: Read Only
Settings  Read Only

06 - 71 Low Current Setting Level

Factory Setting: 0.0
Settings 0.0 ~ 100.0 %

06 - 72 Low Current Detecting Time

Factory Setting: 0.00
Settings  0.00 ~ 360.00 seconds

06 _ 7 3 Treatment for low current

Factory Setting: 0

: No function
: warn and coast to stop
: warn and ramp to stop by 2™ deceleration time

Settings

W N == O

: warn and operation continue

06 - 80 Fire Mode

Factory Setting: 0.00
Settings  0: No Function
1: Forward Operation

2: Reverse Operation

This parameter needs to work with multi-input function terminal #58 or #59 and multi-output
function terminal #53 and #54.

12-88



Chapter 12 Description of Parameter Settings

Setting is 0: Fire mode is disabled
Setting is 1: When there is a fire, motors will operating clockwisely (U,V.W).

Setting is 2: When there is a fire, motors will operate counter-clockwisely.

06 - 8] Operating Frequency when running Fire Mode (hz)

Factory Setting: 6000
Settings  0.00 ~ 600.00 hz

This parameter is to set up the drive’s frequency when the fire mode is enabled.

06 - 82 Enable Bypass on Fire Mode

Factory Setting: 0.00
Settings  0: Disable Bypass
1: Enable Bypass

06 - 83 Bypass Delay Time on Fire Mode

Factory Setting: 0.00
Settings  0.00 ~ 6550.0 seconds

06 - 84 Auto-restart counter of Fire Mode

Factory Setting: 0.00
Settings 0~ 10

06 - 85 Length of Time to reset auto counter

Settings 0.00 ~ 6000.0sec Factory Setting: 0.00

The settings of Pr06-82 to Pr06-85 decide if switch motors to operating under mains electricity.

Diagram of Bypass function’s Sequence

A
MFI ON

Fire Alarm

v

: I P06-83

Bypass delay time

MFO ON

Bypass indication

Conditions required to engble the bypass function

v
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When Pr06-82 is set to 1 and under one of two conditions below.

(1) When operating at fire mode , there is error(as shown in the table below) and the fire alarm
rings according to the time setting of Pr06-83, then the bypass function will be enabled. MFO
bypass indication will be ON.

(2) When operating at fire mode, there is an error on auto-reset and the number of time to
auto-reset remains zero or the fire alarm rings according to the time setting of Pr06-83, then the
bypass function will be enabled. MFO bypass indication will be ON. If the auto rest is
successful before the bypass function is enabled, then the bypass delay counter will return to

zero to wait for next trigger.

Table 1: Error detection under Normal mode, Fire mode and Bypass function at Fire mode.
(V means detectable)

Code | Error name Normal Fire Mode Enable bypass
mode function
1 Over current during Acceleration (ocA) V(RS) V(able to A"
auto-reset)
2 Over current during deceleration (ocd) V(RS) V(able to A"
auto-reset)
3 Over current during normal speed (ocn) V(RS) V(able to A"
auto-reset)
4 Ground Fault (GFF) v V(able to A"
auto-reset)
5 IGBT short circuit (occ) V(RS) V(able to A"
auto-reset)
6 Over current during Stop (ocS) V(RS) V(able to \%
auto-reset)
7 Over voltage during Acceleration (ovA) V(RS) V(able to A%
auto-reset)
8 Over voltage during deceleration (ovd) V(RS) V(able to \%
auto-reset)
9 Over voltage during normal speed (ovn) V(RS) V(able to v
auto-reset)
10 Over voltage during Stop (ovS) V(RS) V(able to v
auto-reset)
11 Low voltage during Acceleration (LvA) v Not-detectable | Not-detectable
12 Low voltage during deceleration (Lvd) v Not-detectable | Not-detectable
13 Low voltage during normal speed (Lvn) v Not-detectable | Not-detectable
14 Low voltage during Stop (LvS) A% Not-detectable | Not-detectable
15 Input phase loss (PHL) A% V(able to Vv
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auto-reset)

16 Over heat 1 (oH1) A% V(able to v

auto-reset)
17 Over heat 2 (0H2) A% V(able to v

auto-reset)
18 Thermister 1 open (tH10) \% V(able to \%

auto-reset)
19 Thermister 2 open (tH20) v V(able to v

auto-reset)
20 Main Power OFF v Not-detectable | Not-detectable
21 Over Load (oL) (150% 1Min, Inverter) v Not-detectable | Not-detectable
22 Motor 1 over load (EoL1) A" Not-detectable | Not-detectable
23 Motor 2 over load (EoL2) A% Not-detectable | Not-detectable
24 Over heat 3 (oH3) (PTC) A" V(able to A"

auto-reset)
26 Over torque 1 (otl) A% Not-detectable | Not-detectable
27 Over torque 2 (0t2) v Not-detectable | Not-detectable
30 EEPROM write error (cF1) A% Not-detectable | Not-detectable
31 EEPROM read error (cF2) v v Not-detectable
33 U phase current sensor detection error (cd1) v v Not-detectable
34 V phase current sensor detection error (cd2) v v Not-detectable
35 W phase current sensor detection error (cd3) A" A% Not-detectable
36 Hardware Logic error 0 (HdO) - cc A% A% Not-detectable
37 Hardware Logic error 1 (Hd1) - oc A" A% Not-detectable
38 Hardware Logic error 2 (Hd2) - ov v A% Not-detectable
39 Hardware Logic error 3 (Hd3) — occ v A% Not-detectable
40 Motor auto tuning error (AuE) A% Not-detectable | Not-detectable
41 ACI feedback loss (AFE) A% Not-detectable | Not-detectable
48 ACI Loss \Y% Not-detectable | Not-detectable
49 External fault (EF) \% Not-detectable | Not-detectable
50 Emergency stop (EF1) A% Not-detectable | Not-detectable
51 base block (bb) A% Not-detectable | Not-detectable
52 PcodE (Password) A% Not-detectable | Not-detectable
53 Software code lock (ccodE) \% Not-detectable | Not-detectable
54 Communication error 1 (cE1) v Not-detectable | Not-detectable
55 Communication error 2 (cE2) A" Not-detectable | Not-detectable
56 Communication error 3 (cE3) A% Not-detectable | Not-detectable
57 Communication error 4 (cE4) A% Not-detectable | Not-detectable
58 cE10 (Communication Time Out) A" Not-detectable | Not-detectable
59 Communication time out (cP10) \% Not-detectable | Not-detectable
60 Braking Transistor Fault (bf) A% Not-detectable | Not-detectable
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61 Y-Delta connected Error (ydc) v Not-detectable | Not-detectable
62 Decel. Energy Backup Error (dEb) v Not-detectable | Not-detectable
63 Over Slip Error (oSL) A" Not-detectable | Not-detectable
64 MC Fault over Frame E v Not-detectable | Not-detectable
66 Unknow oc V(RS) V(able to A"

auto-reset)
67 Unknow ov V(RS) V(able to A"

auto-reset)
73 S1-Emergy STOP v A% Not-detectable
74 Fire Mode v V(keeps on V(keeps on

operating) operating)
79 A PHASE SHORT A% V(able to v

auto-reset)
80 B PHASE SHORT v V(able to \%

auto-reset)
81 C PHASE SHORT v V(able to \%

auto-reset)
82 Output Phase Lose A \Y% V(able to v

auto-reset)
83 Output Phase Lose B A" V(able to A"

auto-reset)
84 Output Phase Lose C A" V(able to A"

auto-reset)
99 CPU Trap \% A" \'%
101 Guarding T-out v Not-detectable | Not-detectable
102 Heartbeat T-out A% Not-detectable | Not-detectable
103 SYNC T-out v Not-detectable | Not-detectable
104 CAN Bus Off v Not-detectable | Not-detectable
105 CAN Idx exceed v Not-detectable | Not-detectable
106 CAN Address set v Not-detectable | Not-detectable
107 CAN FRAM fail v Not-detectable | Not-detectable

12-92




Chapter 12 Description of Parameter Settings

07 Special Parameters ~ The parameter can be set during operation__

V4 07 _ OO Software Brake Level

Factory Setting: 380.0/760.0
Settings 230V models : 350.0~450.0Vdc
460V models : 700.0~900.0Vdc

This parameter sets the DC-bus voltage at which the brake chopper is activated. Users can choose
the suitable brake resistor to have the best deceleration. Refer to Chapter 7 Accessories for the

information of the brake resistor
It is only valid for the models below 30kW of 460 series and 22kW of 230 series.

4 07 _ 01 DC Brake Current Level

Factory Setting: 0
Settings  0~100%
This parameter sets the level of DC Brake Current output to the motor during start-up and stopping. When

setting DC Brake Current, the Rated Current is regarded as 100%. It is recommended to start with a low
DC Brake Current Level and then increase until proper holding torque has been attained.

N 07 _ 02 DC Brake Time at Start-up

Factory Setting: 0.0
Settings  0.00~60.0 seconds

f The motor may be in the rotation status due to external force or itself inertia. If the drive is used with
the motor at this moment, it may cause motor damage or drive protection due to over current. This
parameter can be used to output DC current before motor operation to stop the motor and get a stable start.
This parameter determines the duration of the DC Brake current after a RUN command. When it is set to
0.0, it is invalid.

N 07 _ 03 DC Brake Time at Stop

Factory Setting: 0.00
Settings  0.00~60.00 seconds

The motor may be in the rotation status after drive stop outputting due to external force or itself

inertia and can’t stop accurately. This parameter can output DC current to force the motor drive
stop after drive stops to make sure that the motor is stop

This parameter determines the duration of the DC Brake current during stopping. To DC brake at
stop, this function will be valid when Pr.00-22 is set to 0 or 2. When setting to 0.0, it is invalid

> Related parameters: Pr.00-22 Stop Method, Pr.07-04 Start-point for DC Brake

4 07 _ 04 Start-Point for DC Brake

Factory Setting: 0.00
Settings  0.00~600.00Hz

This parameter determines the frequency when DC Brake will begin during deceleration. When this
setting is less than start frequency (Pr.01-09), the start-point for DC brake will start from the min.
frequency.
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Output frequency

DC Brak Time
07-04 during Stopping

01-09 -Doi
Minimum Start-point for

‘ ! DC brake - _»'
- output time during 1”** ‘
frequency stopping
Run/Stoﬂ ON ‘ OFE Time

DC Brake Time

DC Brake at Start-up is used for loads that may move before the AC drive starts, such as fans and
pumps. Under such circumstances, DC Brake can be used to hold the load in position before
setting it in motion

DC Brake at stop is used to shorten the stopping time and also to hold a stopped load in position, such as
crane or cutting machine.

07 - 05 Reserved

Factory Setting:
Settings

4 07 _ 06 Restart after Momentary Power Down

Factory Setting: 0
Settings  0: Stop operation
1: Speed search for last frequency command

2: Speed search for the minimum output frequency

B

This parameter determines the operation mode when the AC motor drive restarts from a momentary
power loss.

B

The power connected to the drive may power off momentarily due to many reasons. This function allows
the drive to keep outputting after power is on again after power off and won’t cause drive stops.

[L) Setting 1: Operation continues after momentary power loss, speed search starts with the Master Frequency
reference value after drive output frequency and motor rotator speed is synchronous. The motor has the
characteristics of big inertia and small obstruction. For example, in the equipment with big inertia wheel,
it doesn’t need to wait to execute operation command until wheel is complete stop after re-start to save
time.

L] Setting 2: Operation continues after momentary power loss, speed search starts with the master frequency
after drive output frequency and motor rotator speed is synchronous. The motor has the characteristics of
small inertia and bigger obstruction.

V4 07 _ 07 Maximum Power Loss Duration

Factory Setting: 2.0
Settings  0.1~20.0 seconds

If the duration of a power loss is less than this parameter setting, the AC motor drive will resume
operation. If it exceeds the Maximum Allowable Power Loss Time, the AC motor drive output is then
turned off (coast stop).

The selected operation after power loss in Pr.07-06 is only executed when the maximum allowable power
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loss time is <5 seconds and the AC motor drive displays “LU”.
But if the AC motor drive is powered off due to overload, even if the maximum allowable power loss time

is <5 seconds, the operation mode as set in Pr.07-06 is not executed. In that case it starts up normally

N (07 - (8 Base block Time

Factory Setting: 0.5
Settings  0.1~5.0 seconds

When momentary power loss is detected, the AC drive will block its output and then wait for a specified
period of time (determined by Pr.07-08, called Base-Block Time) before resuming operation. This
parameter should be set at a value to ensure that any residual regeneration voltage from the motor on the
output has disappeared before the drive is activated again.

Output frequency(H) JJ
Output voltage(V) j_

Output current |A

@ Input B.B. signal

@ Stop output voltage
® Disable B.B. signal
@ Waiting time Pr.07-08
® Speed search

07-09 [T TC ® Synchronization speed detection
Current Limit for h @ Frequency command before B.B.
Speed Search Time
FWDRun |
B.B.
B.B. Search with last output frequency downward timing chart
®
Output frequency €) l .
45_/:— @ InputB.B. signal
— @ Stop output voltage
@ . .
Outputvoltage @ ! ! I (® Disable B.B. signal
(V) — L
I @ Waiting time 08.07
outputcurrentAI o
07-09 Current Limit ! b ® speed Search
for Speed Search Speed [ "7~~~ [ S ® Synchronization speed detection
1 1
alba
1 I I .
" — L Time
1 1 | |
1 1 [l [}
FWDRun | : @
1
- L
B.B. ! !

B.B. Search with minimum output frequency upward timing chart
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@ Input B.B. signal
Output frequency(H W

P . y( )jj : ! @ Stop voltage output
! ! ® Disable B.B. signal
1 I

Output voltage(V) j M @ Waiting time Pr.07-08
BN
1 I

® Speed search

]
FWD RunJ i

o
B.B.

B.B. Search with minimum output frequency upward timing chart

]
Output current ! i
06-03 ' »:r / ® Synchronization speed detection
Over-Current Stall : ! !
Prevention ! ! ! _
during Accel. ! : : Time
| | |
I I
I

# (07 - 09 Current Limit for Speed Search

Factory Setting: 100
Settings  20~200%

L Following a momentary power loss, the AC motor drive will start its speed search operation only if the
output current is greater than the value set by Pr.07-09.

When executing speed search, the V/f curve is operated by group 1 setting. The maximum current for
the optimum accel./decel. and start speed search is set by Pr.07-09.

The speed search level will affect the synchronous time. It will get the synchronization faster
when this parameter is set to larger value. But too large value may active overload protection
4 07 _ 1 O Treatment to Reboots After Fault

Factory Setting: 0
Settings  0: Stop operation
1: Speed search starts with current speed

2: Speed search starts with minimum output frequency

Fault includes: bb,oc,ov,occ etc. To restart after oc, ov, occ, Pr.07-11 can not be setto 0

V4 07 - ]] #of Automatic Reboots After Fault

Factory Setting: 0
Settings  0~10

The maximum automatic rest and reboots times for the AC motor drive when faults (oc, ov, occ)
occur is up to 10 times. When this parameter is set to 0, there will be no reset or reboots. When
auto reset and reboots are enabled, the AC motor drive perform a speed search before activate the
drive.

When the number of fault occur exceed Pr.07-11 and is within the duration less than Pr.07-33, the
drive will refuse to re-start. Please press “RESET” key to continue the operation -
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# ()7 - 12 Speed Search during Start-up

Settings

Factory Setting: 0
0: Disable
1: Speed search from maximum output frequency
2: Speed search from start-up motor frequency

3: Speed search from minimum output frequency

This parameter is used for starting and stopping a motor with a high inertia. A motor with high inertia will
take 2-5 minutes or longer to stop completely. By setting this parameter, the user does not need to wait for
the motor to come to a complete stop before restarting the AC motor drive. If a PG card and encoder is
used on the drive and motor, then the speed search will start from the speed that is detected by the encoder
and accelerate quickly to the commanded frequency. The output current is set by the Pr.07-09.

4 07 - 1 3 Decel. Time at Momentary Power Loss (dEb function)

Settings

Factory Setting: 0
0: Disable
1: 1st decel. time
2: 2nd decel. time
3: 3rd decel. time
4: 4th decel. time
5: Current decel. time

6: Auto decel. time

This parameter is used for the decel. time selection for momentary power loss.

N 07 - 14 dEb Return Time

Settings

Factory Setting: 0.0
0.0~25.0 seconds

This function allows the AC motor drive decelerates to stop after momentary power loss. When the
momentary power loss occurs, this function can be used for the motor to decelerate to 0 speed with
deceleration stop method. When the power is on again, motor will run again after dEb return time. (has
applied on high-speed spindle)
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Situation 1: Insufficient power supply due to momentary power-loss/unstable power (due to low
voltage)/sudden heavy-load

DC BUS voltage

itdoesn't need
multi-function terminals

The level for DEB return time
(Lv=+30V+58V) SR NV BN

T

|

I

I

I

I

The level for soft startrelay to be ON - ——---- i
_:

|

(Lv+30) Lvlevel---—-------- == i
power side T X
DEB functionis activated _
: I I

I
Output frequency. vy ! i
Pr.07-13 Decel. time selection for " |
momentary power loss ! !
|

DEB return time _

JESRNOTE |

When Pr.07-14 is setto 0, the AC motor drive will be stopped and won't re-start
atthe power-on again.

Situation 2: unexpected power off, such as momentary power loss

DC BUS voltage

The level for DEB return time
(Lv=+30V+58V) i U e

The level for soft startrelay to be ON - —-—=----
(Lv+30)

U U ¥ [REE RS ——

Lv level | | | |

Soft start relay at
power side

DEB functionis activated

|

1

Output frequency S

U I

Pr.07-13 Decel. time selection for /i.\!
momentary power loss |

DEB returntime -

(= NE

For example, in textile machinery, you will hope that all the machines can be decelerated to stop to prevent broken stitching when

power loss. In this case, the host controller will send a message to the AC motor drive to use dEb function with deceleration time via
EF.

4 07 - 15 Dwell Time at Accel.

Factory Setting: 0.00
Settings  0.00~600.00 seconds
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# (7 - 16 Dwell Frequency at Accel

Settings  0.00~600.00 seconds

Chapter 12 Description of Parameter Settings

Factory Setting: 0.00

4 07 - 17 Dwell Frequency at Accel.

Settings  0.00~600.00Hz

Factory Setting: 0.00

4 07 - 18 Dwell Frequency at Decel.

Settings  0.00~600.00 Hz

Factory Setting: 0.00

Pr.07-15 to Pr.07-18 is for heavy load to prevent OV or OC occurs.

Frequency
07-18
07-16 f Dwell
107-17 !
Dwell ! ! Frequency
Frequency 4 { E DtWDe” T]Ilme at Decel.
atAccel,”197-15 | y atbecel.
'Dwell Time ! !
'at Accel. ! ! Time
L Dwell at accel./decel.

4 07 - 19 Fan Cooling Control

Settings  0: Fan always ON

Factory Setting: 0

1: 1 minute after the AC motor drive stops, fan will be OFF
2: When the AC motor drive runs, the fan is ON. When the AC motor drive stops, the

fan is OFF

3: Fan turns ON when preliminary heat sink temperature (around 60°C) is attained.

4: Fan always OFF

BE B B E

B

This parameter is used for the fan control.

Setting 0: Fan will be ON as the drive’s power is turned ON.
Setting 1: 1 minute after AC motor drive stops, fan will be OFF
Setting 2: AC motor drive runs and fan will be ON. AC motor drive stops and fan will be OFF.

Setting 3: Fan run according to IGBT and capacitance temperature. Fan will be ON when preliminary

capacitance temperature is higher than 60°C. Fan will be OFF, when capacitance temperature is lower

than 40°C.

B

Setting 4: Fan is always OFF
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07 _ 20 Emergency Stop (EF) & Force Stop

Factory Setting: 0

Settings : Coast to stop
: Stop by 1*" deceleration time

: Stop by 2™ deceleration time

: Stop by 4™ deceleration time

0
1
2
3: Stop by 3™ deceleration time
4
5: System Deceleration

6

: Automatic Deceleration

J  Pr.07-20 determines AC motor drive stop method. When the multi-function input terminal is set

to 10 or 18 and is activated, the drive will stop according to the setting in Pr.07-20.

4 07 - 21 Auto Energy-saving Setting

Factory Setting: 0
Settings 0 * Disable
1 - Enable

When Pr.07-21 is set to 1, the acceleration and deceleration will operate with full voltage. During constant
speed operation, it will auto calculate the best voltage value by the load power for the load. This function
is not suitable for the ever-changing load or near full-load during operation.

When the output frequency is constant, i.e. constant operation, the output voltage will auto
decrease by the load reduction. Therefore, the drive will operate with min. power, multiplication
of voltage and current.

Output

voltage

100%———"—""""""7

75% |-

Auto energy-saving Frequency

4 07 - 22 Energy-saving Gain

Factory Setting: 100
Settings  10~1000%

When Pr.00-19 is set to 1, this parameter can be used to adjust the gain of energy-sAVIlng. The factory
setting is 100%. If the result is not good, it can adjust by decreasing the setting. If the motor oscillates, it
should increase the setting.
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4 07 - 23 Auto Voltage Regulation(AVR) Function

B

B

Factory Setting: 0
Settings  0: Enable AVR
1: Disable AVR
2: Disable AVR during deceleration

The rated voltage of the motor is usually 220V/200VAC 60Hz/50Hz and the input voltage of the AC
motor drive may vary between 180V to 264 VAC 50Hz/60Hz. Therefore, when the AC motor drive is
used without AVR function, the output voltage will be the same as the input voltage. When the motor runs
at voltages exceeding the rated voltage with 12% - 20%, its lifetime will be shorter and it can be damaged
due to higher temperature, failing insulation and unstable torque output.

AVR function automatically regulates the AC motor drive output voltage to the motor rated voltage. For
instance, if V/f curve is set at 200 VAC/50Hz and the input voltage is at 200V to 264V AC, then the motor
Output Voltage will automatically be reduced to a maximum of 200VAC/50Hz. If the input voltage is at
180V to 200VAC, output voltage to motor and input power will be in direct proportion.

Setting 0: when AVR function is enabled, the drive will calculate the output voltage by actual DC-bus
voltage. The output voltage won’t be changed by DC bus voltage.

Setting 1: when AVR function is disabled, the drive will calculate the output voltage by DC-bus voltage.
The output voltage will be changed by DC bus voltage. It may cause insufficient/over current.

Setting 2: the drive will disable the AVR during deceleration, such as operated from high speed to low
speed.

When the motor ramps to stop, the deceleration time is longer. When setting this parameter to 2 with auto
acceleration/deceleration, the deceleration will be quicker.

4 07 _ 2 4 Filter Time of Torque Compensation (V/F and SVC control mode)

Factory Setting: 0.020
Settings  0.001~10.000 seconds

When the setting is too long, the control will be stable but the control response will be delay. When the

setting is too short, the response will be quickly but the control may be unstable. User can adjust the
setting by the control and response situation.

4 07 _ 25 Filter Time of Slip Compensation (V/F and SVC control mode)

Factory Setting: 0.100
Settings  0.001~10.000 seconds

It can set Pr.05-22 and 05-23 to change the response time of compensation.

If Pr.05-22 and 05-23 are set to 10seconds, the response time of compensation is the slowest. But the

system may be unstable when the setting is too short.
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4 07 _ 26 Torque Compensation Gain (V/F control mode)

E

Factory Setting: 0
Settings  0~10

When the motor load is large, a part of drive output voltage is absorbed by the resistor of stator winding
and causes insufficient voltage at motor induction and result in over output current and insufficient output
torque. It can auto adjust output voltage by the load and keep the air gap magnetic fields stable to get the
optimal operation.

In the V/F control, the voltage will be decreased in direct proportion when the frequency is decreased. It’ll
cause decrease torque at low speed due to small AC resistor and the same DC resistor. Therefore, Auto
torque compensation function will increase the output voltage in the low frequency to get higher start
torque.

When Pr.07-26 is set to large, it may cause motor overflux and result in too large output current, motor
overheat or triggers protection function.

4 07 - 27 Slip Compensation Gain (V/F and SVC control mode)

E

Factory Setting: 0.00
Settings  0.00~10.00

The induction motor needs the constant slip to produce magnetic torque. It can be ignore in the higher
motor speed, such as rated speed or 2-3% slip.

In the operation with variable frequency, the slip and the synchronous frequency will be in
reverse proportion to produce the same magnetic torque. That is the slip will be larger with the
reduction of synchronous frequency. The motor may stop when the synchronous frequency is
decreased to a specific value. Therefore, the slip serious affects the accuracy of motor speed at
low speed -

In another situation, when the drive uses with induction motor, the slip will be increased by the
increasing load. It also affects the accuracy of motor speed

This parameter can be used to set compensation frequency and reduce the slip to close the
synchronous speed when the motor runs in the rated current to raise the drive accuracy. When the
drive output current is larger than Pr.05-05 No-load Current of Induction Motor 1 (A), the drive

will compensation the frequency by this parameter

When the control method (Pr.00-11) is changed from V/f mode to vector mode, this parameter will auto be
set to 1.00. Otherwise, it will be set to 0.00. Please do the compensation of slip after overload and
acceleration. The compensation value should be increased from small to large gradually. That is to add the
output frequency with motor rated slip X Pr.07-27 Slip Compensation Gain when the motor is rated load.
If the actual speed ratio is slow than expectation, please increase the setting. Otherwise, decrease the
setting.

07 - 28 Reserved

V4 07 _ 29 Slip Deviation Level

Factory Setting: 0
Settings  0~1000%
0 : Not-detectable
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4 07 - 3 O Detection Time of Slip Deviation

Factory Setting: 1.0
Settings  0.0~10.0 seconds

# (7 - 3] OverSlip Treatment

Factory Setting: 0
Settings ~ 0: Warn and keep operation
1: Warn and ramp to stop
2: Warn and coast to stop

3: No warning

Pr.07-29 to Pr.07-31 are used to set allowable slip level/time and over slip treatment when the drive is
running.

# (7 - 32 Motor Hunting Gain

Factory Setting: 1000
Settings  0~10000
0 : Disable

The motor will have current wave motion in some specific area. It can improve this situation by setting
this parameter. (When it is high frequency or run with PG, it can be set to 0. when the current wave
motion happens in the low frequency, please increase Pr.05-29.)

Mj o

4 07 - 3 3 Recovery Time to Pr.07-11 (# of automatic reboots after fault)

Factory Setting: 60.0
Settings ~ 00~6000.0 seconds

This parameter sets the time period for counting the # of faults (ov, oc, occ) occurred. If # of
faults occurred within this time period does not exceed the setting in Pr.07-11, the counting will
be cleared and start from 0 when the next reboots after fault happens. However, if the # of faults
occurred within this time period have exceed the setting in Pr.07-11, user needs to press the
RESET key manually.

(07 - 34 Auto Acceleration/Deceleration (Kp)

Factory Setting: 40
Settings  0~65535

07 - 35 Auto Acceleration/Deceleration (Ki)

Factory Setting: 0.001
Settings  0~65535
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(07 - 36 Power Generating Slip Compensation Gain

Factory Setting: 1.00
Settings  0.00~1.00

07-37
~07-49 Reserved

07 - 50 PWM Fan Speed

Factory Setting: 60
Settings  0~100%
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08 High-function PID Parameters A The parameter can be set during operation.

08 _ OO Input Terminal for PID Feedback

Factory Setting: 0
Settings  0: No function
1: Negative PID feedback: input from external terminal AVI1 (Pr.03-00)

4: Positive PID feedback from external terminal AVI1 (Pr.03-00)

Negative feedback means: +target value — feedback. It is used for the detection value will be increased
by increasing the output frequency.

B

Positive feedback means: -target value + feedback. It is used for the detection value will be decreased by
increasing the output frequency.

B

Common applications for PID control

1. Flow control: A flow sensor is used to feedback the flow data and performs accurate flow control.

2. Pressure control: A pressure sensor is used to feedback the pressure data and performs precise
pressure control.

3. Air volume control: An air volume sensor is used to feedback the air volume data to have excellent air
volume regulation.

4. Temperature control: A thermocouple or thermistor is used to feedback temperature data for
comfortable temperature control.

5. Speed control: A speed sensor or encoder is used to feedback motor shaft speed or input another
machines speed as a target value for closed loop speed control of master-slave operation.

Pr.10.00 sets the PID set point source (target value). PID control operates with the feedback signal as set
by Pr.10.01 either 0~+10V voltage or 4-20mA current.\

L PID control loop :

drive execute PID control output value

Setpoint 1
4,t)_> K, (1+———+T;xS) ———> —>
P T xS

A

feedback signal

SENSOor <

K, :Proportional gain(P)  T;: Integral time(l) T, Derivative control(D) S:Operator
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Concept of PID control

1. Proportional gain(P): the output is proportional to input. With only proportional gain control,  there
will always be a steady-state error.

2. Integral time (I): the controller output is proportional to the integral of the controller input. To
eliminate the steady-state error, an “integral part” needs to be added to the controller. The integral time
decides the relation between integral part and error. The integral part will be increased by time even if
the error is small. It gradually increases the controller output to eliminate the error until it is 0. In this
way a system can be stable without steady-state error by proportional gain control and integral time
control.

3. Differential control (D): the controller output is proportional to the differential of the controller
input. During elimination of the error, oscillation or instability may occur. The differential control
can be used to suppress these effects by acting before the error. That is, when the error is near 0,

the differential control should be 0. Proportional gain (P) + differential control (D) can be used to

improve the system state during PID adjustment.

When PID control is used in a constant pressure pump feedback application:

Set the application’s constant pressure value (bar) to be the set point of PID control. The pressure sensor
will send the actual value as PID feedback value. After comparing the PID set point and PID feedback,
there will be an error. Thus, the PID controller needs to calculate the output by using proportional gain (P),
integral time (I) and differential time (D) to control the pump. It controls the drive to have different pump
speed and achieves constant pressure control by using a 4-20mA signal corresponding to 0-10 bar as
feedback to the drive.

no fuse breaker

(NFB) water pump
TN
R(L1)—O O— R(L1) U(T1)
TN
S(L2)—O O— S(L2) V(T2) IM
3~
T(L3)—C O T(L3) W(T3)
S
- ®
throttle
Feedback 4-20mA
corresponds pressure
0-10bar sensor
ACI/AVI@)
(4-20mA/0-10V)
DC
ACM @ -
analog signal common

. Pr.00-04 is set to 10 (Display PID analog feedback signal value (b) (%))

. Pr.01-12 Acceleration Time will be set as required

. Pr.01-13 Deceleration Time will be set as required

. Pr.00-21=0 to operate from the digital keypad

. Pr.00-20=0, the set point is controlled by the digital keypad

. Pr.08-00=1 (Negative PID feedback from analog input)

. ACI analog input Pr. 03-01 set to 5, PID feedback signal.

8. Pr.08-01-08-03 will be set as required

8.1 If there is no vibration in the system, increase Pr.08-01(Proportional Gain (P))
8.2 If there is no vibration in the system, reduce Pr.08-02(Integral Time (I))

NN R W N~

Refer to Pr.08-00 to 08-21 for PID parameters settings.
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4 08 - 01 Proportional Gain (P)
Factory Setting: 1.0
Settings  0.0~500

It is used to eliminate the system error. It is usually used to decrease the error and get the faster
response speed. But if setting too large value in Pr.08-01, it may cause the system oscillation and

instability.
If the other two gains (I and D) are set to zero, proportional control is the only one effective.
4 08 - O 2 Integral Time (1)
Factory Setting: 1.00

Settings  0.00~100.00 seconds
0.00 : Disable

L) The integral controller is used to eliminate the error during stable system. The integral control doesn’t
stop working until error is 0. The integral is acted by the integral time. The smaller integral time is set, the
stronger integral action will be. It is helpful to reduce overshoot and oscillation to make a stable system.
At this moment, the decreasing error will be slow. The integral control is often used with other two
controls to become PI controller or PID controller.

[L] This parameter is used to set the integral time of I controller. When the integral time is long, it will have
small gain of I controller, the slower response and bad external control. When the integral time is short, it
will have large gain of I controller, the faster response and rapid external control.

L) When the integral time is too small, it may cause system oscillation.
If the integral time is set as 0.00, Pr.08-02 will be disabled.

N 08 _ 03 Derivative Control (D)

Factory Setting: 0.00
Settings  0.00~1.00 seconds

The differential controller is used to show the change of system error and it is helpful to preview the
change of error. So the differential controller can be used to eliminate the error to improve system state.
With the suitable differential time, it can reduce overshoot and shorten adjustment time. However, the
differential operation will increase the noise interference. Please note that too large differential will
cause big noise interference. Besides, the differential shows the change and the output of the differential
will be 0 when there is no change. Therefore, the differential control can’t be used independently. It needs
to be used with other two controllers to make a PD controller or PID controller.

L] This parameter can be used to set the gain of D controller to decide the response of error change.
The suitable differential time can reduce the overshoot of P and I controller to decrease the

oscillation and have a stable system. But too long differential time may cause system oscillation

[L] The differential controller acts for the change of error and can’t reduce the interference. It is not
recommended to use this function in the serious interference.
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4 08 - 04 Upper limit of Integral Control

Factory Setting: 100.0
Settings  0.0~100.0%

L This parameter defines an upper bound or limit for the integral gain (I) and therefore limits the Master
Frequency. The formula is: Integral upper bound = Maximum Output Frequency (Pr.01-00) x (Pr.08-04
%).

Too large integral value will make the slow response due to sudden load change. In this way, it

may cause motor stall or machine damage

4 08 _ 05 PID Output Frequency Limit

Factory Setting: 100.0
Settings  0.0~110.0%

This parameter defines the percentage of output frequency limit during the PID control. The formula is
Output Frequency Limit = Maximum Output Frequency (Pr.01-00) X Pr.08-05 %.

4 08 - 06 Reserved

» (8 - ()7 PID Delay Time

Factory Setting: 0.0
Settings  0.0~35.0 seconds

08 - 20 PID Mode Selection

Factory Setting: 0
Settings  0: Serial connection

1: Parallel connection

PI Control: controlled by the P action only, and thus, the deviation cannot be eliminated entirely. To
eliminate residual deviations, the P + I control will generally be utilized. And when the PI control is
utilized, it could eliminate the deviation incurred by the targeted value changes and the constant external
interferences. However, if the I action is excessively powerful, it will delay the responding toward the
swift variation. The P action could be used solely on the loading system that possesses the integral
components.

L) PD Control: when deviation occurred, the system will immediately generate some operation load that is
greater than the load generated single handedly by the D action to restrain the increment of the deviation.
If the deviation is small, the effectiveness of the P action will be decreasing as well. The control objects
include occasions with integral component loads, which are controlled by the P action only, and
sometimes, if the integral component is functioning, the whole system will be vibrating. On such
occasions, in order to make the P action’s vibration subsiding and the system stabilizing, the PD control
could be utilized. In other words, this control is good for use with loadings of no brake functions over the
processes.

[ PID Control: Utilize the I action to eliminate the deviation and the D action to restrain the vibration,
thereafter, combine with the P action to construct the PID control. Use of the PID method could obtain a
control process with no deviations, high accuracies and a stable system.
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Serial Connection

Input Selection of the PID Cancelled Frequency
PID Targeted Value 08-00=0 command
00-20:KPC-CCO01/ or 02-01~06=21(pid off)
RS485 /@ VQ*
03-00~02:PID Target
Value ‘
+
O
‘ 08-06
. P D |,
Proportion—Differential
gain Time
Display of the PID feedback - 08-01 08-03 + ¢
00-04=10 display of the PID
PID feedback Delay
Iinput Selection I e > Plgsl':o5
ofqhe PID Feedback 08-02 | 08-07 outpu:eq.
08-00:AVI/ACI Integra-l Time 8-04 command
AUI/PG upper limit limit
for Y
Integral 08-09

Treatment of the
Feedback Signal Fault

If Hz>08-05
time exceeds 08-08

Parallel connection

Input Selection of the

PID Targeted Value
00-20:KPC-CC01/RS485
03-00~02 =4 PID Target Value

PID Cancelled g.00=0 Frequency
or 02-01~06=21(pid off) command

) >
= +

[ |Proportion gain PID offset
08-01° —‘ 08-06

S D @
Cj Differential
Time
A 08-03 + A 08-05
Display of the PID feedback PID Delay
00-04=10 display of the |« Time iy
PID feedback I 08-07 d
T 08-02 |t — PID Freq.
. - output
Input Selection Integral Time 08 0‘.1 . command limit
of the PID Feedback ;Jpper limit
08-00:AVI/ACI or _
AUI/PG Integral 08-09

Treatment of the Feedback Signal Fault
If Hz>08-05, time exceeds 08-08

4 08 - 08 Feedback Signal Detection Time

Factory Setting: 0.0
Settings  0.0~3600.0 seconds

This parameter is only valid when the feedback signal is ACI.

This parameter defines the time during which the PID feedback must be abnormal before a warning is
given. It also can be modified according to the system feedback signal time.

If this parameter is set to 0.0, the system would not detect any abnormality signal.
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08 _ 09 Feedback Fault Treatment

Factory Setting: 0

Settings ~ 0: Warn and keep operation
1: Warn and ramp to stop

2: Warn and coast to stop

3: Warn and operate at last frequency

This parameter is only valid when the feedback signal is ACI.
AC motor drive acts when the feedback signals (analog PID feedback) are abnormal.

» (08 - 10 Sleep Frequency

Factory Setting: 0.00
Settings  0.00~600.00Hz

” (08 - 1] Wake-up Frequency

Factory Setting: 0.00
Settings  0.00~600.00Hz

» ()8 - 12 Sleep Time
Factory Setting: 0.0
Settings  0.00~600.00 seconds

If the command frequency falls below the sleep frequency, for the specified time in Pr. 08-12, then the
drive will shut off the output and wait until the command frequency rises above Pr.08-11.

Frequency command /

/ 7
—_—— —_——rlm -
7

”

08-10— — — — —\ym
Sleep frequency RN ¥
N
I
I
I

-
—— ——

sleep time—p
08-12

OHz

T
I
I
e
I
i
I

Sleep Function

4 08 — 13 PID Deviation Level

Factory Setting: 10.0
Settings  1.0~50.0%

4 08 - 14 PID Deviation Time

Factory Setting: 5.0
Settings ~ 0.1~300.0
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4 08 _ 1 5 Filter Time for PID Feedback

Factory Setting: 5.0
Settings  0.1~300.0 seconds

When the PID control function is normal, it should calculate within a period of time and close to the
setpoint value.

L Refer to the PID control diagram for details. When executing PID feedback control, if [PID reference
target value — detection value| > Pr.08-13 PID Deviation Level and exceeds Pr.08-14 setting, the PID
control fault occurs. The treatment will be done as Pr.08-09 setting.

4 08 - 16 PID Compensation Selection

Factory Setting: 0
Settings  0: Parameter setting

1: Analog input

# ()8 - 17 PID Compensation
Factory Setting: 0
Settings  -100.0~+100.0%

08 - 18 Setting of Sleep mode function

Factory Setting: 0
Settings  0: Follow PID output command; 1: Follow PID feedback signal

When Pr08-18=0, Pr08-10, Pr08-10, Pr08-11, unit is Hz, setting range is 0~600.00Hz.
When Pr08-18=1, Pr.08-10, PrO8-11, unit is %, setting range is 0~200.00%
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08 - 19 Integral Limit during Wakeup

Factory Setting: 50.0%
Settings  0~200%

The upper limit when the VFD is at sleep mode to avoid running at high speed right after

being waken up.

There are three types of Sleep mode and Wakeup mode.
01: Frequency command(Not using PID, Pr08-00=0)
Output Frequency = Sleep Frequency, the drive goes to Sleep mode, OHz.

Sleep Mode diagram

Frequency Command

Pr08-11

Wakeup Actual Output Frequency 1
frequency when functioning S
,’ 1

Pr.08-10 -\ «— N\ e
Sleep N :
frequency RN PSR !

i< — E 0OHz

' Pr: 08-12 :

Sleep Time

02: Internal PID Frequency Calculation Command (Not using PID, Pr08 # 0)
When arriving at the sleep frequency, the system starts to calculating sleep time and the output frequency

starts to decrease. If it passes the preset sleep time, the system will go to seelp at OHz.

If the system is not yet reaching the preset sleep time, (if there is a preset) or will stay at PrO1-07, waiting

to reach the sleep time then go to sleep at OHz.
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Internal PID calculation frequency command of CP2000

Frequency

Output
/ frequency
Pr.08-11: i _____________________________ .
Wakeup freq. }----------N---2 e o e o
Pr.08-10: I?ecel'era'tion i
Sleep freq. f--------m--mmom o Neqom oo time limit !
Pr.0L-11: N i i Acceleration
Output freq.f-mmmmmmommomeme N 4: _____ i time limit
lower limit ™ ! !
Pr.01-07/ "'"'"'"'"'"'“"“"“"“'\‘!‘1::_'_:_'_: ---------------------------------------------------
Pr.01-41 i
D E— TIME
" Pr.08-12
Sleep Time

03: Percentage of PID’s Target Value (Set PID, Pr08-00 # 0)
When reaching the percentage of PID’s Target Value and the percentage of the feedback value, the system

Starts to calculate the sleep time. The output frequency decreases immediately. If the system passes the
preset sleep time, it will go to sleep at 0Hz. However, if it doesn’t reach the preset sleep time, it will
remain at PrO1-11 (if there is a preset value) or Pr01-07 waiting to reach the sleep tiem then go to sleep at

OHz

Frequency
A

Output
Frequency.

PID
feedback value

Pr08-10
Sleep

frequency.

Pr08-11
Wakeup /

frequency /

»Time

Pr0o8-12
Sleep time

1
1
1
1
1
1
1
i
1
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Ebable or disable the Sleep and Wakeup functions depends on the setting of Pr08-10. When Pr08-10=0,
it means Disable, while Pr08-10 # 0, it means Enable.

08 _ 2 1 Enable PID to Change the Operation Direction

Factory Setting: 0
Settings  0: Disable change of direction

1: Enable change of direction
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09 Communication Parameters A The parameter can be set during the operation.

Serial

When controlling by communcation, 6 <—1 communication
it needs to connect the drive and PC by 1:+EV
IFD6530 or IFD6500 converter. 2:GND

(€ e

4:SG+
RS-485 5-NC

6:NC

4 09 - ) COMI Communication Address

Factory Setting: 1
Settings  1~254

If the AC motor drive is controlled by RS-485 serial communication, the communication address
for this drive must be set via this parameter. And the communication address for each AC motor

drive must be different and unique

4 09 - ()] COMI Transmission Speed

Factory Setting: 9.6
Settings  4.8~115.2kbits/s

This parameter is used to set the transmission speed between the RS485 master (PLC, PC, etc.) and AC
motor drive.

V4 09 _ 02 COMI1 Transmission Fault Treatment

Factory Setting: 3
Settings ~ 0: Warn and keep operation

1: Warn and ramp to stop
2: Warn and coast to stop

3: No warning and continue operation

This parameter is set to how to react if transmission errors occur

V4 09 - ()3 COMI Time-out Detection

Factory Setting: 0.0
Settings  0.0~100.0 seconds
0.0 - Disable

It is used to set the transmission time between communication and keypad.

4 09 _ 04 COM1 Communication Protocol

Factory Setting: 1
Settings 0 : 7 N 1 for ASCII
1:7>N> 2 for ASCII
2:7>E> 1 for ASCII
3:7>0> 1 for ASCII
4

7 E > 2 for ASCII
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5:7> 0> 2 for ASCIL
6:8> N> 1for ASCII
7 8> N> 2 for ASCII
8 : 8> E - 1for ASCII
9:8> 0" 1 for ASCII
10 : 8 » E » 2 for ASCII
11 : 8> 0> 2 for ASCII
12 : 8 » N 1 for RTU
13 : 8 N 2 for RTU
14 : 8 E > 1 for RTU
15:8° 0 1for RTU
16 : 8> E > 2 for RTU
17 : 8> O 2 for RTU

Computer Link Control by PC or PLC (Computer Link)

A VFD-CP2000 can be set up to communicate on Modbus networks using one of the following modes:
ASCII (American Standard Code for Information Interchange) or RTU (Remote Terminal Unit).Users can
select the desired mode along with the RS-485 serial port communication protocol in Pr.09-00.

MODBUS ASCII ( American Standard Code for Information Interchange ) : Each byte data is the
combination of two ASCII characters. For example, a 1-byte data: 64 Hex, shown as ‘64’ in ASCII,
consists of ‘6’ (36Hex) and ‘4’ (34Hex).

1. Code Description

Communication protocol is in hexadecimal, ASCIIL: "0", "9", "A", "F", every 16 hexadecimal represents

ASCII code. For example:

Character ‘0’ ‘1’ 2’ ‘3’ ‘4 ‘5’ ‘6 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H
Character ‘8’ ‘9’ ‘A ‘B’ ‘C ‘D’ ‘B’ ‘P
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H

Data Format
10-bit character frame ( For ASCIl)
(Data Format7 ,N,2)

Start | ? | | | | | "Stop | Stop

O T R A S
4 7-data bits =
« 10-bits character frame >
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(Data Format7 ,E, 1)

7-data bits
10-bits character frame

(Data Format7,0,1)

Stop

Odd

7-data bits
10-bits character frame

11-bit character frame ( For RTU )

(Data Format 8 ,N,2)

A
S
(]
S
©
B
=
S
3]
3]
2 g
o ©
<
m G
T 2
1
©o 2
—
—
v
v

(Data Format8 ,E, 1)

Stop
bit

Even

8-data bits
11-bits character frame

(Data Format8,0,1)

Stop
bit

Odd
parity

A
A
]
S
@
S
=
e
o
3]
2 o
o «©
<
m 3
- 2
> =
© 2
—
—
v
v
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Communication Protocol

Communication Data Frame

ASCII mode :

STX Start character = °:.”(3AH)
Address Hi Communication Address
Address Lo 8-bit address consists of 2 ASCII codes
Function Hi Command code:
Function Lo 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:

Nx8-bit data consist of 2n ASCII codes

"""" n<=16, maximum of 32 ASCII codes
DATA 0
LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCII codes
END Hi End characters:
END Lo ENDI= CR (0DH), ENDO= LF(0AH)
RTU mode :

START A silent interval of more than 10 ms
Address Communication address: 8-bit address
Function Command code: 8-bit command
DATA (n-1) Contents of data:

nx8-bit data, n<=16

DATA 0
CRC CHK Low CRC check sum:
CRC CHK High 16-bit check sum consists of 2 8-bit characters
END A silent interval of more than 10 ms

Address (Communication Address)

Valid communication addresses are in the range of 0 to 254. A communication address equal to 0, means
broadcast to all AC drives (AMD). In this case, the AMD will not reply any message to the master device.

00H: broadcast to all AC drives
01H: AC drive of address 01
OFH: AC drive of address 15
10H: AC drive of address 16

FEH: AC drive of address 254

Function (Function code) and DATA (data characters)
The format of data characters depends on the function code.
03H: read data from register

06H: write single register
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Example: reading continuous 2 data from register address 2102H, AMD address is 01H.
ASCII mode:

Command Message: Response Message
STX 7 STX 7
60’ 60’
Address T Address E
Function ‘(3), Function ‘(3),
2’ Number of data ‘0
Starting address ‘(1), (count by byte) “1‘,
2’ Content of starting ‘7
‘0’ address 2102H ‘7
Number of data ‘0’ ‘0
(count by word) ‘0’ ‘0’
‘ZD, Content of address 2103H ‘8,
LRC Check - .
7 0
CR A
END LF LRC Check T
CR
END LF
RTU mode :
Command Message: Response Message
Address 01H Address 01H
Function 03H Function 03H
. 21H Number of data
Starting data address 02H (count by byte) 04H
Number of data 00H Content of data 17H
(count by world) 02H address 2102H 70H
CRC CHK Low 6FH Content of data 00H
CRC CHK High F7H address 2103H 00H
CRC CHK Low FEH
CRC CHK High SCH

06H: single write, write single data to register.
Example: writing data 6000(1770H) to register 0100H. AMD address is 01H -

ASCII mode :

Command Message: Response Message
STX v’ STX v
60’ 60’
Address oF Address oE
Function ‘0, Function ‘0,
6 6
60’ 60’
Data address ‘(1), Data address ‘(1),
‘0’ ‘0’
Data content ‘1’ Data content ‘1’
67’ 67’
‘7, ‘7,
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3 0 b 3 0 b
(9 7 b (9 7 b
LRC Check oF LRC Check oF
CR CR
END LF END LF
RTU mode :
Command Message: Response Message
Address 01H Address 01H
Function 06H Function 06H
01H 01H
Data address 00H Data address 00H
17H 17H
Data content 20H Data content 20H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

10H: write multiple registers (write multiple data to registers)
Example: Set the multi-step speed,
Pr.04-00=50.00 (1388H), Pr.04-01=40.00 (OFAOH). AC drive address is O1H.

ASCII Mode
ASCII mode :
Command Message: Response Message
STX ¢’ STX 0
ADR 1 ‘0’ ADR 1 ‘0’
ADR O ‘1’ ADR 0 ‘1’
CMD 1 ‘1’ CMD 1 ‘1’
CMD 0 ‘0’ CMD 0 ‘0’
60’ 60’
Starting data address ‘(5), Starting data address ‘(5),
607 60’
60’ 60’
Number of data ‘0 Number of data ‘0
(count by word) ‘0’ (count by word) ‘0’
‘2’ ‘2’
Number of data ‘0’ ‘E’
(count by byte) ‘4 LRC Check ‘8’
" ;, END I(fllj
The first data content 3
687
60’
‘F’
The second data content %
‘0’
LRC Check A
IZA’
CR
END LF
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RTU Mode :
Command Message: Response Message
ADR 01H ADR 01H
CMD 10H CMD 1 10H
Starting data address 05H Starting data address 05H
00H 00H
Number of data 00H Number of data 00H
(count by word) (count by word)
02H 02H
Number of data 04 CRC Check Low 41H
(count by byte)
The first data content 13H CRC Check High 04H
88H
The second data content OFH
AOH
CRC Check Low ‘9’
CRC Check High ‘A
Check sum
ASCII mode:

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, and the values of the
bytes from ADRI to last data character then calculating the hexadecimal representation of the
2’s-complement negation of the sum.

For example,

01H+03H+21H+02H+00H+02H=29H, the 2’s-complement negation +1 of 29H is D7H.

RTU mode:

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1: Load a 16-bit register (called CRC register) with FFFFH.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order byte of the 16-bit
CRC register, putting the result in the CRC register.

Step 3: Examine the LSB of CRC register.

Step 4: If the LSB of CRC register is 0, shift the CRC register one bit to the right with MSB zero filling,
then repeat step 3. If the LSB of CRC register is 1, shift the CRC register one bit to the right with MSB
zero filling, Exclusive OR the CRC register with the polynomial value AOO1H, then repeat step 3.

Step 5: Repeat step 3 and 4 until eight shifts have been performed. When this is done, a complete 8-bit
byte will have been processed.

Step 6: Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue doing this until all
bytes have been processed. The final contents of the CRC register are the CRC value. When transmitting
the CRC value in the message, the upper and lower bytes of the CRC value must be swapped, i.e. the lower
order byte will be transmitted first.
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The following is an example of CRC generation using C language. The function takes two arguments:
Unsigned char* data € a pointer to the message buffer

Unsigned char length € the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.

Unsigned int crc_chk(unsigned char* data, unsigned char length)

{
int j;
unsigned int reg_crc=0Xffff;
while(length--){
reg_crc "= *datat++;
for(j=0;j<8;j++){
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) ~ 0Xa001;
telse{

reg_crc=reg_crc >>1;

}

return reg_crc; // return register CRC

3. Address list

Content Address |Function
GG means parameter group, nn means parameter number, for
example, the address of Pr 4-01 is 0401H.
Command 2000H . 0: No function

. Bit0~3
Write only

AC drive Parameters |GGnnH

1: Stop
2: Run

3: Jog + Run

Bit4~5 00B: No function
01B: FWD
10B: REV

11B: Change direction

Bit6~7 00B: 1st accel/decel
01B: 2nd accel/decel
10B: 3rd accel/decel

11B: 4th accel/decel

Bit08~11 | 0000B: master speed
0001B: 1st accel/decel.
0010B: 2nd accel/decel
0011B: 3rd accel/decel
0100B: 4th accel/decel
0101B: 5th accel/decel
0110B: 6th accel/decel
0111B: 7th accel/decel
1000B: 8th accel/decel
1001B: 9th accel/decel
1010B: 10th accel/decel
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1011B: 11th accel/decel
1100B: 12th accel/decel
1101B: 13th accel/decel
1110B: 14th accel/decel
1111B: 15th accel/decel
Bit12 1: enable bit06-11 function
Bit13~14 | 00B: No function
01B: operated by digital keypad
10B: operated by Pr.00-21 setting
11B: change operation source
Bitl5 Reserved
2001H Frequency command
2002H Bit0 |Bit0
Bit1 |Bitl
Bit2 |Bit2
Bit 3-15 | Bit 3-15
Status monitor 2100H  Error code: refer to Pr.06-17 to Pr.06-22
Read only
2119H Bit0 1: FWD command
Bitl 1: Operation status
Bit2 1: Jog command
Bit3 1: REV command
Bit4 1: REV command
Bit8 1: Master frequency Controlled by communication
interface
Bit9 1: Master frequency controlled by analog signal
Bit10 1: Operation command controlled by communication
interface
Bitl1 1: Parameters have been locked
Bit12 1: enable to copy parameter from keypad
Bit13~15 |Reserved
2102H Frequency command (F)
2103H Output frequency (H)
2104H Output current (AXXX.X)
2105H DC-BUS Voltage (UXXX.X)
2106H Output voltage (EXXX.X)
2107H Current step number of Multi-Step Speed Operation
2109H Counter value
2116H Multi-function display (Pr.00-04)
211BH Max. setting frequency
2200H Display output current (A)
2201H Display counter value of TRG terminal (¢)
2202H Display actual output frequency (H)
2203H Display DC-BUS voltage (u)
2204H Display output voltage of U, V, W (E)
2205H Display output power angle of U, V, W (n)
2206H Display actual motor speed kW of U, V, W (P)
2207H Display motor speed in rpm estimated by the drive or encoder
feedback (r00: positive speed, -00: negative speed)
2208H Display positive/negative output torque N-m estimated by the drive
(t0.0: positive torque, -0.0: negative torque)
2209H Display PG feedback (as NOTE 1)
220AH Display PID feedback value after enabling PID function in % (b)
220BH Display signal of AVI1 analog input terminal, 0-10V corresponds to
0-100% (1.) (as NOTE 2)
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220CH Display signal of ACI analog input terminal, 4-V20mA/0-10V
corresponds to 0-100% (2.) (as NOTE 2)

220DH Display signal of AVI2 analog input terminal, -10V~10V
corresponds to -100~100% (3.) (as NOTE 2)

220EH Display the IGBT temperature of drive power module in °C (c.)
220FH Display the temperature of capacitance in °C (i.)

2210H The status of digital input (ON/OFF), refer to Pr.02-10 (as NOTE
3)

2211H The status of digital output (ON/OFF), refer to Pr.02-15 (as NOTE
4)

2212H Display the multi-step speed that is executing (S)

2213H The corresponding CPU pin status of digital input (d.) (as NOTE 3)
2214H The corresponding CPU pin status of digital output (O.) (as NOTE
4)

2215H Reserved

2216H Reserved

2217H Reserved

2218H Reserved

2219H Display times of counter overload (0.)

221AH Display GFF in % (G))

221BH  |Reserved

221CH Display PLC register D1043 data (C)

221DH Reserved

221EH User page displays the value in physical measure
221FH Output Value of Pr.00-05

4. Exception response:
The AC motor drive is expected to return a normal response after receiving command messages from the
master device. The following depicts the conditions when no normal response is replied to the master
device.
The AC motor drive does not receive the messages due to a communication error; thus, the AC motor drive
has no response. The master device will eventually process a timeout condition.
The AC motor drive receives the messages without a communication error, but cannot handle them. An
exception response will be returned to the master device and an error message “CExx” will be displayed on
the keypad of AC motor drive. The xx of “CExx” is a decimal code equal to the exception code that is
described below.
In the exception response, the most significant bit of the original command code is set to 1, and an
exception code which explains the condition that caused the exception is returned.

For example :

ASCII mode : RTU mode :
STX <’ Address 01H
‘0’ Function 86H
Address ‘1’ Exception code 02H
Function ‘8’ CRC CHK Low C3H
‘6’ CRC CHK High AlH
Exception code ‘g,
LRC CHK ‘;,
CR
END LF
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The explanation of exception codes:

Exception code Explanation

1 Illegal data value:
The data value received in the command message is not available for the AC
drive.

2 Illegal data address:

The data address received in the command message is not available for the AC

motor drive.

3 Parameters are locked: parameters can’t be changed
4

Parameters can’t be changed during operation

10 Communication time-out.

~# 09 -05
~09- 08

Reserved

4 09 - ()9 Response Delay Time

Factory Setting: 2.0
Settings  0.0~200.0ms

This parameter is the response delay time after AC drive receives communication command as shown in
the following.

|
RS-485 BUS —
PC or PLC command [ < p| Response Message

o of the AC Drive
Handling time Response Delay Time
of the ACdrive Pr.09-09

4 09 _ 1 0 Main Frequency of the Communication

Factory Setting: 60.00
Settings  0.00~600.00Hz

When Pr.00-20 is set to 1 (RS485 communication). The AC motor drive will save the last

frequency command into Pr.09-10 when abnormal turn-off or momentary power loss. After

reboots the power, it will regards the frequency set in Pr.09-10 if no new frequency command is
inputted

09 - 1 1 Block Transfer 1

09 - 12 Block Transfer 2
09 - 13 Block Transfer 3
09 - 14 Block Transfer 4
09 - 15 Block Transfer 5
09 - 16 Block Transfer 6
09 - 177 Block Transfer 7

X X X X X X X
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09 - 18 Block Transfer 8
09 - 19 Block Transfer 9
09 - 2() Block Transfer 10
09 - 21 Block Transfer 11
09 - 22 Block Transfer 12
09 - 23 Block Transfer 13
09 - 24 Block Transfer 14
09 - 25 Block Transfer 15
09 - 26 Block Transfer 16

Settings  0~65535

Chapter 12 Description of Parameter Settings

Factory Setting: 0

There is a group of block transfer parameter available in the AC motor drive (Pr.09-11 to Pr.09-20). User
can use them (Pr.09-11 to Pr.09-20) to save those parameters that you want to read.

09 - 27

Reserved

~09- 29

09 _ 30 Communication Decoding Method

Settings 0 : by 20XX
1 * by 60XX

Factory Setting: 1

09 - 3] COM 1 Protocol
Setting 0: RS485

1: Bacnet

09 - 35 PLC address

Settings  1~254

Factory Setting: 0

Factory Setting: 2

09 - 36 CANopen Slave Address

Settings  0: Disable
1~127

Factory Setting: 0

09 - 37 CANopen Speed
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Settings 0: 1M

1: 500k
2: 250k
3: 125k
4: 100k (Data only)

5: 50k

Chapter 12 Description of Parameter Settings

09 - 38 CANopen Frequency Gain

Settings  0.00 ~

200

Factory Setting: 100

09 - 39 CANopen Warning Record

Settings  bit 0 :
: CANopen Heartbeat Time out
: CANopen SYNC Time out

: CANopen SDO Time out
bit4 :

bit 1
bit 2
bit 3

bit 5

CANopen Guarding Time out

CANopen SDO buffer overflow

: Can Bus Off
bit 6 :

Error protocol of CANOPEN

Factory Setting: Read Only

09 - 4() CANopen Decoding Standard DS402

Factory Setting: 1

Settings 0 : Communication definition of CP2000 series

1 : CANopen Standard DS402 protocol

09 - 4] CANopen Status

Settings  0: Node Reset State

1: Com Reset State

2: Boot up State

3: Pre Operation State

4: Operation State

5: Stop State

Factory Setting: Read Only

09 - 42 CANopen Control Status

Settings  0: Not ready for use state
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1: Inhibit start state

2: Ready to switch on state

3: Switched on state

4: Enable operation state

7: Quick stop active state

13: Err reaction activation state

14: Error state

09 = 43 Reset CANopen Index

Factory Setting: 65535
Settings 0~ 65535

09 - 44 Reserved

09 . 4 5 CANopen Master Function

Factory Setting: 0
Settings  0: Disable
1: Enable

09 _ 46 CANopen Master Address

Factory Setting: 100
Settings  1~127

09 — 47~
09 — 49

Reserved

09 — 50 BACnet MACID
Factory Setting: 1
Settings  0~127

09 - 51 BACnhet Baud Rate
Factory Setting: 384
Settings  96~384 Kbps
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09 - 52

09 - 53

09 - 55

09 - 56

09 - 60

09 - 61

09 - 62

09 - 63

BACnet Device ID L

Settings  0~65535

Chapter 12 Description of Parameter Settings

Factory Setting: 1

BACnet Device ID H

Settings  0~63

Factory Setting: 0

BAChnet Polling Address

Settings  0~127

Factory Setting: 127

BACnet Password

Settings  0~65535

Factory Setting: 0

Identifications for Communication Card

Settings 0 : No Communication Card
1 : DeviceNet Slave

2 : Profibus-DP Slave

3 : CANopen Slave/Master
4 : Modbus-TCP Slave

5 ¢ EtherNet/IP Slave

6~8 : Reserved

Factory Setting: Read Only

Firmware Version of Communication Card

Settings  Read Only

Factory Setting: ##

Product Code

Settings  Read Only

Factory Setting: ##

Error Code

Settings  Read Only

Factory Setting: ##
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09 — 64

Reserved

~09 - 69

09 - 70 Address of Communication Card
Factory Setting: ##
Settings  DeviceNet: 0-63
Profibus-DP: 1-125

09 - 71 Setting of DeviceNet Speed(according to Pr.09-72

Factory Setting: 2

Settings  Standard DeviceNet:

0: 100Kbps

1: 125Kbps

2: 250Kbps

3: 1Mbps (Delta only)

Non standard DeviceNet: (Delta only)

0: 10Kbps
: 20Kbps
: 50Kbps
: 100Kbps
: 125Kbps
: 250Kbps
: 500Kbps
: 800KDbps
: 1Mbps

(o I e L T VS R N

09 - 72 Other setting of Device net Speed

Factory Setting: 1
Settings 0 : Disable
1 : Enable

This parameter needs to co-work with Pr09-71.
Setting 0 : the baud rate can only be setto 0, 1, 2 or 3. -
Setting 1 : setting of DeviceNet baud rate can be the same as CANopen (setting 0-8

09 - 73 Reserved
09 - 74 Reserved

09 . 7 5 IP Configuration of the Communication Card

Factory Setting: 0
Settings 0 © Static IP
1 : Dynamic IP (DHCP)
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Setting 0:

Setting 1:

09 -76
09 -77
09 - 78
09 -79

09 - 80
09 - 81
09 - 82
09 - 83

09 - 84
09 - 85
09 - 86
09 - 87

09 - 88
09 - 89

Chapter 12 Description of Parameter Settings

it needs to set [P address manually.

IP address will be auto set by host controller

IP Address 1 of the Communication Card

IP Address 2 of the Communication Card

IP Address 3 of the Communication Card

IP Address 4 of the Communication Card

Settings  0~255

Factory Setting: 0

Address Mask 1 of the Communication Card
Address Mask 2 of the Communication Card
Address Mask 3 of the Communication Card
Address Mask 4 of the Communication Card

Settings ~ 0~255

Factory Setting: 0

Gateway Address 1 of the Communication Card
Gateway Address 2 of the Communication Card
Gateway Address 3 of the Communication Card

Gateway Address 4 of the Communication Card

Settings  0~255

Factory Setting: 0

Password for Communication Card (Low word)

Password for Communication Card (High word)

Settings  0~99

Factory Setting: 0

09 - 90

Reset Communication Card

Settings 0 : Disable
1 : Reset to the factory setting

Factory Setting: 0
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09 _ 9 1 Additional Setting for Communication Card

Factory Setting: 1
Settings  Bit 0: Enable IP Filter
Bit 1: Internet parameters enable(1bit)
Enable to write internet parameters (1bit). This bit will change to disable when
it finishes sAVIIng the update of internet parameters.
Bit 2: Login password enable(1bit)
Enable login password (1bit). This bit will be changed to disable when it

finishes sAVI1ng the update of internet parameters.

09 . 92 Status of Communication Card

Factory Setting: 0
Settings  Bit 0: password enable
When the communication card is set with password, this bit is enabled. When the

password is clear, this bit is disabled.
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12 Pump Parameter A The parameter can be set during operation.

12 - O Circulative Control
Factory Setting: 0
Settings  0: No operation
1: Fixed Time Circulation (by time)
2: Fixed Quantity
3: Fixed quantity control
4: Fixed Time Circulation + Fixed Quantity Circulation

5: Fixed Time Circulation + Fixed Quantity Control

In this mode, CP2000 can control up to 8 motors at a time. The total number of the motors can be
determined by Pr.12-01. In accordance with the Fixed Time Circulation of Pr12-02, you can
adjust the switching time between Start/Stop of each motor. That means when an operating motor
reaches the time setting of Pr12-02, CP2000 will stop that motor. Then after the delay time

setting of Pr12-03, next motor will start operating. See diagram below.

freq
A coast to stop
Output Freq |- — -, = 79/- WSS - _
VFD-CP2000 — ~~ —
operation .
»time
AccTime AccTime AccTime AccTime AccTime
P01-12 P01-12 P01-12 P01-12 P01-12
/ 1 A A 1 A f\
P12§02 P12-03 P12:02 P12-03 P12{02 P12-03 P1202 P12-03 P12:02 P12
\ — y 7 v
Motor 1 [by CP2000 |€ Off > by CP2000
Motor 2 Off >[by CP2000 ]« Off
Motor 3 Off >| by cP2000 | Off
Motor 4 off >[5y o000 1= fo

Diagram 12-1: Sequential Diagram of the Fixed Time Circulation (by time)
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Disable Motors’ Output

Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding

motors. The settings are:

P02-01~P02-06= 60 61 |62 63|64 |65|66|67 |68
Disable Motors’ Output | ALL |1 |2 |3 |4 |5 |6 |7 |8

When a motor’s output is disabled, this motor will park freely.
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Wiring: Fixed Time Circulation (by time) Control can control up to 8 motors. The diagram 12-2 is an example of

controlling 4 motors at the same time.

LN

VED-CP2000 =
>
D
:“"Fe%KA'““u
|
Iwwzzzrzrzzzl DL B BSSD
M1
Contactor
f
: M2
Contactor
f
M3
Contactor
M4

Contactor

Diagram 12-2: Wiring
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12 _ 0 1 Number of Motors to be connected

Factory Setting: 1
Settings 1to 8

|

Number of Motors: Maximum 8 motors. After setting number of motor to
be connected at the same time, multi-function output terminals will follow

automatically the setting as shown in the table below.

P12-01 | 01|02 {0304 05|06/|07 |08
P02-13 | 55| 55|55 (55 |55|55|55|55
P02-14 56 |56 | 56|56 |56 |56|56
P02-15 ST |57 |57|57|57 |57
P02-36 58 | 58 | 58 | 58 | 58
P02-37 5915959159
P02-38 60 | 60 | 60
P02-39 61 |61
P02-40 62

Table 1: Setting of Multi-function Output Terminal on Circulating Motors

12 - ()2 Operating time of each motor (minutes)

Factory Setting: 0
Settings 0 to 65500 minutes

Setting of Fixed Time Circulation by minute. If Pr12-02 = 0, that means stop timing, the current running

motors will keep on operating until a stop command is given.

12 - O 3 Delay Time due to the Acceleration (or the Increment ) at Motor Switching (seconds)

Factory Setting: 10
Settings 0.0 to 3600.0 seconds

Delay time when switching motors in seconds. When the current running motors reach the time
setting of Pr12-02, CP2000 will follow the delay time setting of Pr12-03 and then switch to run
the next motors.

12 - 04 Delay Time due to the Deceleration ( or the Decrement) at Motor Switching (seconds)

Factory Setting: 10
Settings 0.0 to 3600.0 seconds
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12 - 05 Delay time while fixed quantity circulation at Motor Switching (seconds)

Factory Setting: 100
Settings 0.0 to 3600.0 seconds

Fixed quantity circulation with PID

Sequential Diagram

In this mode, CP2000 can control up to 4 motors to increase controlling flow quantity and pressure range.
When controlling flow quantity, motors will be in parallel connection. When controlling pressure range,

motors will be in series connection

If need to increase flow quantity or pressure range, CP2000 will increase first motor’s pressure from OHz
to the largest operating frequency. If output frequency reaches the frequency setting of Pr12-06 and delay
time of Pr12-05, then CP2000 will delay the time setting of Pr12-03. Then CP2000 will switch the motor
to use mains electricity and delay the time setting of Pr12-03 to run next motor. If necessary, other motors

will be activated in sequence. See sequential diagram of 12-3 and 12-4
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A I
T
nextmotonf= — — —— ———— ] — e — —— b —— -
[}
. 1
CP2000 operation B
1
stop motor L »demand
ro
[
1 1 See diagram
! | 12-4 for details
output (flow or pressute) ! Cj
A [
L
Y
: ! Motor 4
1
g
o
[
Total output Lo Motor 3
AT
\ 1
Motol‘ 2
I
T 1
i
Motor 1 L
1 1
1
— » demand
Y
Motor 1 [byDrive : AC Mains
! ]
1
Motor 2 €—ofi—>[ by Driver | | AC Mains
1=
1 "
Motor3 € Off [ by Drive | AC Mains
1
i
Motor4 € Off ———+ >| by Drive
I
Vi
| = Increasing demand

Diagram 12-3: Sequence of Fixed quantity circulation with PID — Increasing Demand
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feq (e {m)fre)
A
P12-06
mains (50Hz) \ — —

2\ ’

N /

* /

*8 Motor #2 by Driv otor #2 on mains

= | : ‘

? .

5 //

o
N /

OHz
Motor #3 off Motor #3 by Drive
p-time

Diagram 12-4: Sequence of switching motors at Fixed quantity circulation with PID —

Increasing Demands
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However if decreasing demands when flow quantity and pressure are too big, CP2000 will stop
the current operating motors and wait for the delay time setting of Pr12-04. Then keep on doing

this until the last motor stop using mains electricity. See sequential diagram 12-5 and 12-6

below.
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A "
1
MaX | e e e e __"_"Jl____ ————
]
CP2000 operation : /
1
min T pdemand
1
: ' See diagram
| : 12-6 for details
1
output (flow or pressure) h
A K
L
L
Iy Motor 4
1
1
il
Total output '\('Ot?fll
—i:
3
Motor 2 1i,
il
! L]
|
'
Motor 3 Hy
|
. - » demand
1
1
Motor 4 by Drive : H
1
I 1
Motor 3 | € off >  Ac Jiains
1
1
Motor 2 € off > d& Mains
T
1
1
Motor 1 € Off 2 ! AC Mains
HI
1
'
Decreasing demand < m—— ]

Diagram 12-5: Sequence of switching motors at Fixed quantity circulation with PID —

Decreasing Demands

12-139



Chapter 12 Description of Parameter Settings

freq
L Td = (P12-04x 2) + 2 sec
Ny OHz —_—
g Motor #4 by Diive
= ]
H
tt mains (50Hz)
e
o
\E/
OHz
Motor #1 on mains Motor #1 off (coasting)

»time

Diagram 12-6: Sequence of switching motors at Fixed quantity circulation with PID —
Decreasing Demands

Parameter Setting

Parameter Description
setting
P12-00=2 Choose Fixed quantity circulation with PID
P12-01=X Number of Motors: Maximum 4 motors. After setting number of motor to
be connected at the same time, multi-function output terminals will follow
automatically the setting as shown in the table below.
P12-01 {01 |02 {03 |04 | 05|06 |07 |08
P02-13 | 55| 55|55 |55|55|55|55|55| Motor #1 by Drive
P02-14 56 |56 | 56 | 56 | 56 | 56 | 56 | Motor #1 by Mains
P02-15 57 | 57| 57|57 |57 |57 | Motor #2 by Drive
P02-36 58 | 58 | 58 | 58 | 58 | Motor #2 by Mains
P02-37 59 159 |59 | 59 | Motor #3 by Drive
P02-38 60 | 60 | 60 | Motor #3 by Mains
P02-39 61 | 61 | Motor #4 by Drive
P02-40 62 | Motor #4 by Mains
Table 2: Setting of Multi-function Output Terminal on Circulating Motors
P12-03=X Delay Time due to the Acceleration (or the Increment ) at Motor Switching ( unit: second)
P12-04=X Delay Time due to the Deceleration ( or the Decrement) at Motor Switching ( unit: sec)
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P12-05=X

Delay time while fixed quantity circulation at Motor Switching with PID (unit: seconds)

P12-06=X

Frequency when switching motors at fixed quantity circulation (Hz)

Disable Motor Output

Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding motors. The

settings are:

P02-01~P02-06= 60 61 | 6263 |64|65|66|67]68

Disable Motor Output | ALL |1 |2 [3 |4 |5 |6 |7 |8

When a motor’s output is disabled, this motor will park freely
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Fixed quantity circulation with PID can control up to 4 motors. The Diagram 12-7 below is

an example of controlling 4 motors.

LN
VFD-CP2000 e,
>q
oD
Contactor
[
M1
Contactor
Contactor
{
M2
Contactor
Contactor
M3
Contactor
Contactor
M4

Contactor

Diagram 12-7
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12 - 06 Frequency when switching motors at fixed quantity circulation (Hz)

Factory Setting: 6000
Settings 0.0 to 600.00 hz

When the drive’s output frequency reaches the setting value of Pr12-06, the system will start preparing to

switch motors.

12 - 07 Action to do when Fixed Quantity Circulation breaks down

Factory Setting: 0
Settings  0: Turn off all output

1: Motors powered by mains electricity continues to operate

1 2 - 08 Frequency when stopping auxiliary motor (Hz)

Factory Setting: 0
Settings  0.00 to 600.00 hz

When the output frequency is smaller than the setting value of Pr12-08 and remains at the the time setiing

of Pr12-04, motors will be shut down one by one.

Fixed quantity control with PID
In this mode, CP2000 can control up to 8 motors to increase controlling flow quantity and pressure range.
CP2000 connects directly to a main motor while the rest of motors are using mains electricity and

controlled by a relay. When controlling flow quantity, motors will be in parallel connection. When

controlling pressure range, motors will be in series connection

If need to increase flow quantity or pressure range, CP2000 will increase the main motor’s pressure from
OHz to the largest operating frequency. If necessary, CP2000 will switch in sequence the motors to use

mains electricity. See sequential diagram of 12-8 and 12-9.
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CP2000 operation
of first pump

Total output

stop pump

Pump O
Pump 1
Pump 2
Pump 3

Pump 4

Chapter 12 Description of Parameter Settings
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Diagram 12-8: Fixed quantity control with PID — Increasing Demand

éump #x_|I[Pump #O>
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freq
L
P12-06. — —
’
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Pump #0 by Drive
’ I |
OHz
Pump #1 off Pump #1 on AC Mains_ |
Pump #2 off [Pump #2 on AC Mains |
‘ Pump #3 off [Pump #3 on AC Mains |

»time

Diagram 12-9: Sequence of switching motors at Fixed quantity control with PID — Increasing Demand

However, if the flow quantity or pressure is too big, CP2000 will stop, one by one, the motors from using

mains electricity until CP2000 decrease the main motor’s frequency to OHz.
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See diagram 12-10 and diagram 12-11.
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Pump 2 ACENéairjls off
[]
Pump 3 | /%C Mains off
HEBL
Pump 4 It ! ACMains Off
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Diagram 12-10: Sequence of switching motors at Fixed quantity control with PID — Decreasing Demand
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e e G

® Min Freq _
o
g Pump #0 by Drive
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#
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S | | l
o
OHz
Pump #1 on AC Mains Pump #1 off |
Pump #2 on AC Mains Pump #2 off
‘ | Pump#3 onAC Mains |  Pump#3 off

Pptime

Diagram 12-10: Sequence of switching motors at Fixed quantity control with PID — Decreasing Demand

Parameter Description

Setting

P12-00=3 Choose Fixed quantity control

P12-01=X Number of Motors: Maximum 8 motors. After setting number of motor to

be connected at the same time, multi-function output terminals will follow

automatically the setting as shown in the table below.

P12-01 |01 |02 (03|04 |05|06 |07 |08

P02-13 | 55| 55|55 |55|55|55|55]|55 | Motor #1 by Mains
P02-14 56 | 56 | 56 | 56 | 56 | 56 | 56 | Motor #2 by Mains
P02-15 57|57 |57|57| 57|57 | Motor #3 by Mains
P02-36 58 | 58 | 58 | 58 | 58 | Motor #4 by Mains
P02-37 59 159 |59 | 59 | Motor #5 by Mains
P02-38 60 | 60 | 60 | Motor #6 by Mains
P02-39 61 | 61 | Motor #7 by Mains
P02-40 62 | Motor #8 by Mains

Table 2: Setting of Multi-function Output Terminal on Circulating Motors

P12-05=X Delay time while fixed quantity circulation at Motor Switching (seconds)

P12-06=X Frequency when switching motors at fixed quantity circulation (Hz)
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Disable Motor’s Output
Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding motors.

The settings are: :

P02-01~P02-06= 60 61 62 63|64|65|66]|67|68
Disable Motor’s Output | ALL |1 (2 |3 |4 |5 [6 |7 |8

When a motor’s output is disabled, this motor will park freely
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Wiring: Fixed Quantity Control can control up to 8 motors. The diagram 12-12 is an example of controlling

4 motors at the same time.

LN
VFD-CP2000 /
MO
\
Contactor
-—.
e
i : M1
Contactor
[ M2
Contactor
il M3
Contactor
Sy
. l 1 M4

Diagram 12-12
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Time circulation and Fixed quantity circulation with PID

This mode combines Time circulation and Fixed quantity circulation with PID. It is to prevent
motors to become rusty if they are not in use for a long period of time. If some motors are not
activated, set the fixed time circulation to run motors one by one to make sure each of them has the

chance to run.
Time circulation and Fixed quantity control with PID

This mode combines Time circulation and Fixed quantity control with PID. It is to prevent
motors to become rusty if they are not in use for a long period of time. If some motors are not
activated, set the fixed time circulation to run motors one by one to make sure each of them has the

chance to run.
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13 Product Applications

1.  Multi Motors on Fixed Quantity Circulation Control
(V/F control; 1 VFD vs. 3 Motors)

Wiring Diagram (Optional Card: EMC-RAG66 Relay card x 1)

VFD-CP2000 LN

Contactor
M1

Contactor

Contactor
M2

Contactor

Contactor

 — |
M3

Contactor

Contactor
M4

Contactor
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2. Applied Parameter Table

Chapter 13 Product Applications

e Decimal|Max. Mini. Factory Applied
Place |Value Value Setting Setting
00-00 Identity Code of the AC Motor Drive 0 65535 0 0 17
00-01 Rated Current (Amps) 2 655.35 0.00 0.00 22.50
00-22 Stop method 0 1 0 0 1
01-00 Max. Operating Frequency (Hz) 2 600.00 50.00 60.00 50.00
01-01 M1: Max Output Frequency (Hz) 2 600.00  |0.00 60.00 50.00
01-02 M1: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
01-35 M2: Max Output Frequency (Hz) 2 600.00  |0.00 60.00 50.00
01-36 M2: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
02-13 RLY1: Multi Output Terminal 0 62 0 11 55
02-14 RLY2: Multi Output Terminal 0 62 0 1 56
02-15 RLY3: Multi Output Terminal 0 62 0 0 57
02-22 Desired arrival frequency 1 (Hz) 2 600.00 0.00 60.00 50.00
02-24 Desired arrival frequency 2 (Hz) 2 600.00 0.00 60.00 50.00
02-36 Expansion Card Output Terminal (MO3) |0 62 0 0 58
02.37 Expansion Card Output Terminal 0 6 0 0 5
(MO4)
02.38 Expansion Card Output Terminal 0 6 0 0 60
(MO5)
02-51 Multi Function Output Terminal status |0 65535 0 0 4
Display the Saved Memory of the
02-54 Frequency Command Executed by 2 600.00 0.00 60.00 50.00
External Terminal
03-00 AVI analog input function 0 17 0 1 5
03-03 AVI analog input bias (%) 1 100.0 -100.0 0.0 0.2
03-07 AVI positive/negative bias mode 0 4 0 0 1
05-01 IM Motor 1 Full-Load current (Amps) 2 27.00 2.25 0.00 16.19
05-02 IM1 Motor 1 Rated Power (kW) 2 655.35 0.00 0.00 11.00
05.03 IM1 Motor 1 Rated Rotational Speed 0 65535 0 1710 1410
(rpm)
05-05 IM1Motorl No Load Current (Amps) |2 16.19 0.00 0.00 7.19
05-13 IM Moto 2 Rated Current ( Amps) 2 27.00 2.25 0.00 16.19
05-14 IM Motor 2 Rated Power (kW) 2 655.35 0.00 0.00 11.00
0515 IM2 Motor 2 Rated Rotational Speed 0 65535 0 1710 1410
(rpm)
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_ Decimal|Max. Mini. Factory Applied
Parameter |Function ; ;
Place |Value Value Setting Setting
05-17 IM Motor 2 No Load Current (Amps) |2 16.19 0.00 0.00 7.19
Accumulated Motor Functioning Time
05-31 ) 0 1439 0 0 27
(minutes)
08-00 PID feedback Terminal option 0 6 0 0 1
08-01 Proportional Gain (%) 1 500.0 0.0 80.0 1.0
08-25 Reserved 0 65535 0 0 500
08-29 Reserved 0 65535 0 0 3000
08-30 Reserved 0 65535 0 0 1000
08-31 Proportional Gain 2 (%) 1 500.0 0.0 80.0 1.0
08-34 Reserved 0 65535 0 0 10
09-10 Main Communication Frequency (Hz) 2 600.00 0.00 60.00 50.00
12-00 Circulative Control 0 5 0 0 2
12-01 Multi Motor Control 0 8 1 1 3
Motor Switch Delay Time while
12-04 ] 1 3600.0 0.0 1.0 10.0
Deceleration ( or Decrement) (seconds)
Frequency when switching motors at
12-06 ] o ) 2 600.00 0.00 60.00 50.00
fixed quantity circulation (Hz)
Frequency when stopping auxiliary motor
12-08 H2) 2 600.00 0.00 0.00 20.00
z
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2.1 Blown Film Extrusion Machine:

SVC Mode (Sensorless Vector Control)

Load: 18.5KW, 50 Hz, 380V, 6p, 37.7A, 970rpm
Wiring: See wiring diagram of the Frame B
Applied Parameter Table

_ Decimal Max. Mini. Factory Applied
Parameter [Function ) ;
Place Value Value |[Setting Setting
00-00 ID code of the AC Motor Drive 0 65535 0 0 21
00-01 Rated Current (Amps) 2 655.35 0.00 0.00 32.00
00-11 Speed Mode Control 0 4 0 0 2
00-16 Loading mode selection 0 1 0 0 1
00-23 Motor Operating Direction Control 0 2 0 0 2
01-00 Max. Operating Frequency (Hz) 2 600.00 50.00 |60.00 50.00
01-01 M1: Max. Output Frequency (Hz) 2 600.00 0.00 60.00 50.00
01-02 M1: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
01-35 M2: Max Output Frequency (Hz) 2 600.00 0.00 60.00 50.00
01-36 M2: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
02-22 Desired Arrival Frequency 1 (Hz) 2 600.00 0.00 60.00 50.00
02-24 Desired Arrival Frequency 2 (Hz) 2 600.00 0.00 60.00 50.00
05-01 IM Motor 1 Full-Load current (Amps) |2 38.40 3.20 0.00 30.00
05-02 IM Motor 1 Rated Power (kW) 2 655.35 0.00 0.00 15.00
IM Motor 1 Rated Rotational Speed
05-03 0 65535 0 1710 1460
(rpm)
IM1 Motor 1 No Load Current
05-05 2 30.00 0.00 0.00 8.99
(Amps)
05-06 Reserved 3 65.535 0.000 {0.000 0.347
05-07 Reserved 3 65.535 0.000 {0.000 0.401
05-08 Reserved 1 6553.5 0.0 0.0 146.5
05-09 Reserved 1 6553.5 0.0 0.0 94
IM2 Motor 2 Full Load Current
05-13 2 38.40 3.20 0.00 28.79
(Amps)
05-14 IM2 Motor 2 Rated Power (kW) 2 655.35 0.00 0.00 18.50
05-15 IM2 Motor 2 Rotational Speed (rpm) 0 65535 0 1710 1410
IM2 Motor 2 No Load Current
05-17 2 28.79 0.00 0.00 12.79
(Amps)
Accumulated Motor Functioning Time
05-31 ] 0 1439 0 0 11
(minutes)
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S — Decimal Max. Mini. Factory Applied
Place Value Value |[Setting Setting
07-27 Slip Compensation Gain 2 10.00 0.00 0.00 1.00
08-25 Reserved 0 65535 0 0 500
08-29 Reserved 0 65535 0 0 3000
08-30 Reserved 0 65535 0 0 1000
08-34 Reserved 0 65535 0 0 10
09-10 Main Communication Frequency (Hz) |2 600.00 0.00 60.00 50.00
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2.2 Air Compressor Machine:

SVC mode (Sensorless Vector Control

Load: 18.5KW CP2000 to control an 11 kW motor at 23Amps, 1450 rpm
Wiring: See wiring diagram of the Frame B

Applied Parameter Table

SN E—— Decimal |Max. Mini. Factory |Applied
Place Value Value Setting  |Setting
00-00 ID Code of the AC Motor Drive 0 65535 0 0 21
00-01 Rated Current (Amps) 2 655.35 0.00 0.00 36.00
00-11 Velocity Control Mode 0 4 0 0 2
00-17 Carrier Frequency (KHz) 0 15 2 8 6
00-21 Source of AUTO Functioning Command 0 5 0 0 1
00-22 Stop Method 0 1 0 0 1
01-00 Max. Operating Frequency (Hz) 2 600.00 |50.00  |60.00  |50.00
01-01 M1: Max. Output Frequency (Hz) 2 600.00 |0.00 60.00 50.00
01-02 M1: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
01-35 M2: Max Output Frequency (Hz) 2 600.00 |0.00 60.00 50.00
01-36 M2: Max Output Voltage (V) 1 510.0 0.0 400.0 380.0
02-22 Desired Arrival Frequency 1 (Hz) 2 600.00 |0.00 60.00 50.00
02-24 Desired Arrival Frequency 2 (Hz) 2 600.00 |0.00 60.00 50.00
02.54 Frequency command memory of External ) 60000 10.00 60.00 £0.00
Terminal (Hz)
05-01 IM Motor 1 Full-Load current (Amps) 2 43.20 3.60 0.00 23.00
05-02 IM Motor 1 Rated Power (kW) 2 655.35 0.00 0.00 11.00
05-03 IM1 Motor 1 Rated Rotational Speed (rpm) 0 65535 0 1710 1410
05-05 IM1 Motor 1 No Load Current (Amps) 2 23.00 0.00 0.00 6.89
05-06 Reserved 3 65.535 0.000 0.000 0.705
05-07 Reserved 3 65.535  [0.000 0.000 0.528
05-08 Reserved 1 65535 |0.0 0.0 189.1
05-09 Reserved 1 65535 [0.0 0.0 14.5
05-13 IM2 Motor 2 Full Load Current (Amps) 2 43.20 3.60 0.00 28.79
05-14 IM2 Motor 2 Rated Power (kW) 2 655.35 |0.00 0.00 18.50
05-15 IM2 Motor 2 Rotational Speed (rpm) 0 65535 0 1710 1410
05-17 IM2 Motor 2 No Load Current (Amps) 2 28.79 0.00 0.00 12.79
05-31 Accumulated Motor Functioning Time(minutes) |0 1439 0 0 8
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Product Applications

SUN — Decimal |Max. Mini. Factory |Applied
Place Value Value Setting  |Setting
07-27 Slip Compensation Gain 2 10.00 0.00 0.00 1.00
08-25 Reserved 0 65535 0 0 500
08-29 Reserved 0 65535 0 0 3000
08-30 Reserved 0 65535 0 0 1000
08-34 Reserved 0 65535 0 0 10
09-10 Main Communication Frequency (Hz) 2 600.00 |0.00 60.00 50.00
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Chapter 14 Warning Codes

Q

@l

@Display error descr

@ Display error signal

@ Abbreviate error code
The code is displayed as shown on KPC-CEQ1.

iption

Display on LCM Keypad

Descriptions

Modbus function code error

Address of Modbus data is error

Modbus data error

Modbus communication error

Modbus transmission time-out

Keypad transmission time-out

Keypad COPY error 1

Keypad COPY error 2

Keypad COPY error 3
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IGBT over-heating warning

Capacity over-heating warning

PID feedback error

ACI signal error
When Pr03-19 is setto 1 and 2.

Low current

Auto tuning error

Over-speed warning

Over speed deviation warning

Phase loss

Over torque 1

Over torque 2

Motor over-heating

Over slip
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Auto tuning processing

CAN guarding time-out 1

CAN heartbeat time-out 2

CAN synchrony time-out

CAN bus off

CAN SDO transmission time-out

CAN SDO received register overflow

CAN boot up error

CAN format error

CAN index error

CAN station address error

CAN memory error

PLC download error
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Save error of PLC download

Data error during PLC operation

Function code of PLC download error

PLC register overflow

Function code of PLC operation error

PLC checksum error

PLC end command is missing

PLC MCR command error

PLC download fail

PLC scan time exceed

CAN Master guarding error

CAN Master bus off
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CAN Master node error

CAN/M cycle time-out

CAN/M SDOover

CAN/M SDO time-out

CAN/M station address error

Duplicate MAC ID error
Node address setting error

Low voltage of communication card

Communication card in test mode

DeviceNet bus-off

DeviceNet no power

Factory default setting error
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Serious internal error

IO connection break off

Profibus parameter data error

Profibus configuration data error

Ethernet Link fail

Communication time-out for communication card and drive

Check sum error for Communication card and drive

Communication card returns to default setting

Modbus TCP exceed maximum communication value

EtherNet/IP exceed maximum communication value

IP fail

Mail fail

Communication card busy
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Chapter 15 Fault Codes and Descriptions

@ Display error signal

@ Abbreviated error code
The code is displayed as shown on KPC-CEOQ1

Q@ Display error description.

@0 O

Fault Name Fault Descriptions Corrective Actions
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
acceleration 2. Acceleration Time too short: Increase the
(Output current exceeds Acceleration Time.
triple rated current during | 3. AC motor drive output power is too small:
acceleration.) Replace the AC motor drive with the next higher

power model.

1. Short-circuit at motor output: Check for possible

Over-current during poor insulation at the output.

deceleration 2. Deceleration Time too short: Increase the
(Output current exceeds Deceleration Time.

triple rated current during | 3. AC motor drive output power is too small:
deceleration.) Replace the AC motor drive with the next higher

power model.

1. Short-circuit at motor output: Check for possible

Over-current during poor insulation at the output.

steady state operation 2. Sudden increase in motor loading: Check for

(Output current exceeds possible motor stall.

triple rated current during | 3. AC motor drive output power is too small:

constant speed.) Replace the AC motor drive with the next higher
power model.

Hardware failure in

current detection Return to the factory

When (one of) the output terminal(s) is grounded,
short circuit current is more than 50% of AC motor
drive rated current, the AC motor drive power
module may be damaged.

NOTE: The short circuit protection is provided for

AC motor drive protection, not for protecting the

Ground fault user.

1. Check the wiring connections between the AC
motor drive and motor for possible short circuits,
also to ground.

2. Check whether the IGBT power module is
damaged.

3. Check for possible poor insulation at the output.
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Fault Name

Fault Descriptions

Corrective Actions

Short-circuit is detected
between upper bridge
and lower bridge of the
IGBT module

Return to the factory

DC BUS over-voltage
during acceleration
(230V: DC 450V; 460V:
DC 900V)

1. Check if the input voltage falls within the rated
AC motor drive input voltage range.

2. Check for possible voltage transients.

3. If DC BUS over-voltage due to regenerative
voltage, please increase the Deceleration Time
or add an optional brake resistor.

DC BUS over-voltage
during deceleration
(230V: DC 450V; 460V:
DC 900V)

1. Check if the input voltage falls within the rated
AC motor drive input voltage range.

Check for possible voltage transients.

If DC BUS over-voltage due to regenerative
voltage, please increase the Deceleration Time
or add an optional brake resistor.

N

DC BUS over-voltage at
constant speed (230V: DC
450V; 460V: DC 900V)

1. Check if the input voltage falls within the rated
AC motor drive input voltage range.

2. Check for possible voltage transients.

3. If DC BUS over-voltage due to regenerative
voltage, please increase the Deceleration Time
or add an optional brake resistor.

Hardware failure in
voltage detection

1. Check if the input voltage falls within the rated
AC motor drive input voltage range.
2. Check for possible voltage transients.

DC BUS voltage is less
than Pr.06-00 during
acceleration

. Check if the input voltage is normal
2. Check for possible sudden load

DC BUS voltage is less
than Pr.06-00 during
deceleration

. Check if the input voltage is normal
2. Check for possible sudden load

DC BUS voltage is less

than Pr.06-00 in constant ;

speed

Check if the input voltage is normal
Check for possible sudden load

DC BUS voltage is less
than Pr.06-00 at stop

1. Check if the input voltage is normal
2. Check for possible sudden load
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Fault Name

Fault Descriptions

Corrective Actions

Check Power Source Input if all 3 input phases are
connected without loose contacts.

Phase Loss For models 40hp and above, please check if the fuse
for the AC input circuit is blown.
1. Ensure that the ambient temperature falls within
the specified temperature range.
IGBT overheating 2. Make sure that the ventilation holes are not
IGBT temperature obstructed.

exceeds protection level
1to15HP: 90°C
20 to 100HP: 100°C

3.  Remove any foreign objects from the heatsinks
and check for possible dirty heat sink fins.

4. Check the fan and clean it.

5. Provide enough spacing for adequate
ventilation.

Heatsink overheating
Capacitance temperature
exceeds 90°C cause
heatsink overheating.

1. Ensure that the ambient temperature falls within
the specified temperature range.

2.  Make sure heat sink is not obstructed. Check if
the fan is operating

3. Check if there is enough ventilation clearance
for AC motor drive.

Motor overheating

The AC motor drive
detects that the internal
temperature exceeds
Pr.06-30 (PTC level)

1. Make sure that the motor is not obstructed.

2. Ensure that the ambient temperature falls within
the specified temperature range.

3. Take the next higher power AC motor drive
model.

The environment
temperature is too low or
IGBT temperature
detection fails..

1.If the environment temperature is under -10°C, use
heater to increase the temperature to more than -10C.
2.If the solution above doesn't work, please contact
local service provider.

The environment temperature
is too low or the capacitor
temperature detection fails.

1.1f the environment temperature is under -10°C, use
heater to increase the temperature to more than -10C.
2.If the solution above doesn't work, please contact
local service provider.

Power off

Overload

The AC motor drive detects
excessive drive output
current.

1. Check if the motor is overloaded.
2. Take the next higher power AC motor drive
model.
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Fault Name

Fault Descriptions

Corrective Actions

Electronics thermal relay 1
protection

1.

Check the setting of electronics thermal relay
(Pr.06-14)

Take the next higher power AC motor drive model

Electronics thermal relay
2 protection

Check the setting of electronics thermal relay
(Pr.06-28)

Take the next higher power AC motor drive
model

These two fault codes
will be displayed when
output current exceeds
the over-torque detection
level (Pr.06-07 or
Pr.06-10) and exceeds
over-torque detection
(Pr.06-08 or Pr.06-11)
anditissetto 2 or4in
Pr.06-06 or Pr.06-09.

Check whether the motor is overloaded.
Check whether motor rated current setting
(Pr.05-01) is suitable

Take the next higher power AC motor drive
model.

Low current detection

Check Pr.06-71, Pr.06-72, Pr.06-73.

Limit error

Internal EEPROM can

-_—

Press “RESET” key to the factory setting

not be programmed. 2. Return to the factory.
Internal EEPROM can 1. Press “RESET” key to the factory setting
not be read. 2. Return to the factory.

U-phase error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory
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Fault Name

Fault Descriptions

Corrective Actions

V-phase error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

W-phase error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

CC (current clamp)

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

OC hardware error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

OV hardware error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

Occ hardware error

Reboots the power. If fault code is still displayed on the
keypad please return to the factory

Auto tuning error

1. Check cabling between drive and motor
2. Try again.

1. Check the wiring of the PID feedback
PID loss (ACI) 2. Check the PID parameters settings
ACI loss 1. Check the ACI wiring

2. Check if the ACI signal is less than 4mA

External Fault

1. Input EF (N.O.) on external terminal is closed to
GND. Output U, V, W will be turned off.

2. Give RESET command after fault has been
cleared.
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Fault Name

Fault Descriptions

Corrective Actions

Emergency stop

1. When the multi-function input terminals MI1 to
MI6 are set to emergency stop, the AC motor
drive stops output U, V, W and the motor coasts
to stop.

2. Press RESET after fault has been cleared.

External Base Block

1. When the external input terminal (B.B) is active,
the AC motor drive output will be turned off.

2. Deactivate the external input terminal (B.B) to
operate the AC motor drive again.

Password is locked.

Keypad will be locked. Turn the power ON after
power OFF to re-enter the correct password. See
Pr.00-07 and 00-08.

Software code error

lllegal function code

Check if the function code is correct (function code
must be 03, 06, 10, 63)

to 254H)

lllegal data address (O0H

Check if the communication address is correct

lllegal data value

Check if the data value exceeds max./min. value

address

Data is written to read-only

Check if the communication address is correct

Modbus transmission time-out

Keypad transmission time-out
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Fault Name

Fault Descriptions

Corrective Actions

Brake resistor fault

If the fault code is still displayed on the keypad after
pressing “RESET” key, please return to the factory.

Y-connection/A-connecti
on switch error

1. Check the wiring of the Y-connection/A-connection
Check the parameters settings

N

When Pr.07-13 is not set
to 0 and momentary
power off or power cut, it
will display dEb during
accel./decel. stop.

1. SetPr.07-13t00
Check if input power is stable

It will be displayed when
slip exceeds Pr.05-26
setting and time exceeds
Pr.05-27 setting.

1. Check if motor parameter is correct (please
decrease the load if overload
2. Check the settings of Pr.05-26 and Pr.05-27

Emergency stop for external safety

Fire Mode

Phase A short circuit

Phase B short circuit

Phase C short circuit

The electromagnet switch of the power board is not sealed. (For larger power

model: Frame E and above)
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Fault Name

Fault Descriptions |Corrective Actions

Unknown over current

Unknown over voltage

Output phase loss (Phase U)

Output phase loss (Phase V)

Output phase loss (Phase W)

CPU trap error

CANopen guarding error

CANopen heartbeat error

CANopen synchronous error

CANopen bus off error
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Fault Name Fault Descriptions |Corrective Actions

CANopen index error

CANopen station address error

CANopen memory error
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Chapter 16 CANopen Overview

Newest version is available at http://www.delta.com.tw/industrialautomation/

1 CANopen Overview

2 CANopen Wiring

3 How to control by CANopen
3-1 CANopen Control Mode
3-2 DS402 Standard Mode
3-3 Delta Standard Mode

4 CANopen Supporting Index

5 CANopen Fault Code

6 CANopen LED Function

Built-in EMC-COPO01 card is included in VFDXXXC23E/VFDXXXC43E models.

The built-in CANopen function is a kind of remote control. Master can control the AC motor drive by using CANopen
protocol. CANopen is a CAN-based higher layer protocol. It provides standardized communication objects, including
real-time data (Process Data Objects, PDO), configuration data (Service Data Objects, SDO), and special functions
(Time Stamp, Sync message, and Emergency message). And it also has network management data, including
Boot-up message, NMT message, and Error Control message. Refer to CiA website http://www.can-cia.org/ for
details. The content of this instruction sheet may be revised without prior notice. Please consult our distributors or
download the most updated version at http://www.delta.com.tw/industrialautomation

Delta CANopen supporting functions:
B Support CAN2.0A Protocol;
B Support CANopen DS301 V4.02;
W Support DSP-402 V2.0.

Delta CANopen supporting services:
B PDO (Process Data Objects): PDO1~ PDO2

B SDO (Service Data Object):
Initiate SDO Download;
Initiate SDO Upload;
Abort SDO;
SDO message can be used to configure the slave node and access the Object Dictionary in every node.

W SOP (Special Object Protocol):
Support default COB-ID in Predefined Master/Slave Connection Set in DS301 V4.02;
Support SYNC service;
Support Emergency service.

B NMT (Network Management):
Support NMT module control;
Support NMT Error control;
Support Boot-up.

Delta CANopen not supporting service:

B Time Stamp service
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16.1 CANopen Overview
CANopen Protocol

CANopen is a CAN-based higher layer protocol, and was designed for motion-oriented machine
control networks, such as handling systems. Version 4 of CANopen (CiA DS301) is standardized as
EN50325-4. The CANopen specifications cover application layer and communication profile (CiA
DS301), as well as a framework for programmable devices (CiA 302), recommendations for cables
and connectors (CiA 303-1) and Sl units and prefix representations (CiA 303-2).

Device Profile CiA Device Profile CiA Device Profile CiA

DSP-401 DSP-404 DSP-XXX
OSl Layer 7 4 v v
Application Communication Profile CiA DS-301
OSl Layer 2
Data Link Layer CAN Controller CAN 2.0A
P S
—__|F___
OSl Layer 1
Physical Layer + -\ ISO 11898

CAN bus

RJ-45 Pin Definition

~1
socket
PIN Signal Description
1 CAN_H CAN_H bus line (dominant high)
2 CAN_L CAN_L bus line (dominant low)
3 CAN_GND Ground / OV /V-
6 CAN_GND Ground / OV /V-
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Pre-Defined Connection Set

To reduce configuration effort for simple networks, CANopen define a mandatory default identifier
allocation scheme. The 11-bit identifier structure in predefined connection is set as follows:

Chapter 16 CANopen Overview

COB Identifier (CAN ldentifier)

10 9 8 7 6 5 4 3 2 1 0
Function Code Node Number
Object Function Code |Node Number COB-ID Object Dictionary Index
Broadcast messages
NMT 0000 - 0 -
SYNC 0001 - 80H 1005H, 1006H, 1007H
TIME STAMP 0010 - 100H 1012H, 1013H
Point-to-point messages
Emergency 0001 1-127 81H-FFH 1014H, 1015H
TPDO1 0011 1-127 181H-1FFH |1800H
RPDO1 0100 1-127 201H-27FH  |1400H
TPDO2 0101 1-127 281H-2FFH |1801H
RPDO2 0110 1-127 301H-37FH |[1401H
TPDO3 0111 1-127 381H-3FFH |1802H
RPDO3 1000 1-127 401H-47FH |1402H
TPDO4 1001 1-127 481H-4FFH |1803H
RPDO4 1010 1-127 501H-57FH |1403H
Default SDO (tx) 1011 1-127 581H-5FFH |1200H
Default SDO (rx) 1100 1-127 601H-67FH |1200H
NMT Error Control 1110 1-127 701H-77FH |1016H, 1017H

CANopen Communication Protocol

It has services as follows:

NMT (Network Management Object)

SDO (Service Data Objects)
PDO (Process Data Object)
EMCY (Emergency Obiject)

NMT (Network Management Object)

The Network Management (NMT) follows a Master/Slave structure for executing NMT service. Only
one NMT master is in a network, and other nodes are regarded as slaves. All CANopen nodes have
a present NMT state, and NMT master can control the state of the slave nodes. The state diagram

of a node is shown as follows:
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Reset Application

A A A

(13)

vVvY

(10)
\ (16) i
Reset Communication
v (2)F
(14) .
—‘ Pre-Operation ABCD
(3) 1@ (5 (7)

A

(12) Operation ABCD

(9)

(1) After power is applied, it is auto in initialization state
(2) Enter pre-operational state automatically

(3) (6) Start remote node

A: NMT
B: Node Guard

. C: SDO
(4) (7) Enter pre-operational state D: E
(5) (8) Stop remote node - =mergency
(9) (10) (11) Reset node E: PDO
(12) (13) (14) Reset communication F: Boot-up
(15) Enter reset application state automatically
(16) Enter reset communication state automatically
Initializing |Pre-Operational| Operational | Stopped
PDO o
SDO o o
SYNC o o
Time Stamp o o
EMCY o o
Boot-up 0
NMT o o o
NMT Protocol is shown as follows:
CS
NMT Master Start Remote Node NMT Slave(s) Value Definition
Request byte 0 byte 1 Indication(s) 1 Start
—————— CS [Node-ID| o
»Indicat
request COB-ID=0 »Indication 2 Stop
——*Indication 128 Enter Pre-Operational
129 Reset Node
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SDO (Service Data Objects)

SDO is used to access the Object Dictionary in every CANopen node by Client/Server model. One
SDO has two COB-ID (request SDO and response SDO) to upload or download data between two
nodes. No data limit for SDOs to transfer data. But it needs to transfer by segment when data
exceeds 4 bytes with an end signal in the last segment.

The Obiject Dictionary (OD) is a group of objects in CANopen node. Every node has an OD in the
system, and OD contains all parameters describing the device and its network behavior. The access
path of OD is the index and sub-index, each object has a unique index in OD, and has sub-index if
necessary. The request and response frame structure of SDO communication is shown as follows:

Data 0 Data 1|Data 2|Data 3 Data 4 |Data 5|Data 6 |Data 7
Type 7 16/5/4/3 21 0 Index | Index | Index | Data =Data | Data @ Data
command L H Sub LL LH HL HH
Initiate Client | 0 |0|1/ -/ N |E|S
Domain Server| 0 |11 -
Download N
Initiate Client | 0 [1(0|--|-]|-]-
Domain Server| 0 [1/0|-| N |E|S
Upload
Abort Domain| Client | 1 |00 |- |- |- -]|-
Transfer Server| 1 |00 - |- -|-]|-

N: Bytes not use
E: normal(0)/expedited(1)
S: size indicated

PDO (Process Data Object)

PDO communication can be described by the producer/consumer model. Each node of the network
will listen to the messages of the transmission node and distinguish if the message has to be
processed or not after receiving the message. PDO can be transmitted from one device to one
another device or to many other devices. Every PDO has two PDO services: a TxPDO and a
RxPDO. PDOs are transmitted in a non-confirmed mode.

PDO Transmission type is defined in the PDO communication parameter index (1400h for the 1st
RxPDO or 1800h for the 1st TxPDO), and all transmission types are listed in the following table:

Type Number Pbo
Cyclic Acyclic Synchronous Asynchronous RTR only
0 o o
1-240 o o
241-251 Reserved
252 o o
253 o o
254 o
255 o

Type number 1-240 indicates the number of SYNC message between two PDO transmissions.
Type number 252 indicates the data is updated (but not sent) immediately after receiving SYNC.
Type number 253 indicates the data is updated immediately after receiving RTR.

Type number 254: Delta CANopen doesn’t support this transmission format.

Type number 255 indicates the data is asynchronous transmission.
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All PDO transmission data must be mapped to index via Object Dictionary.

Example:

Master transmits PDO data to Slave

CAN(H) —

PDO1

r———

CAN(L) *
Master

o
—_—

Y

- °
L

Slave

PDO1 data value Data 0, Data 1, Data 2, Data 3, Data 4, Data 5, Data 6, Data 7,

0x11, 0x22, O0x33, 0x44, O0x55, O0x66, O0x77, 0x88,

Index | Sub| —Definition Value R/W | Size
0x60400010
PDO1 Map
v v \U16
0x60400010 | 0x6040 | O | 0.Control word 0x2211 | R/W | (2 Bytes
Slave returns message to Master
PDO1
CAN(H)

A
A

LA

CAN(L)
Master

Slave

PDO1 data value Data0, Data 1, Data 2, Data 3, Data 4, Data 5, Data 6, Data 7,

0xF3, 0x00,
Index \Sub Definition Value R/W Size
0x60410010
PDO1 Map
0x6041 | 0 | Status Word T OxF3 | R/W u16

EMCY (Emergency Object)

Emergency objects are triggered when hardware failure occurs for a warning interrupt. The data
format of a emergency object is a 8 bytes data as shown in the following:

Byte

0 1

2

3

4 5

6

7

Content

Emergency Error Code

Error register
(Object 1001H)

Manufacturer specific Error Field

Please refer to Chapter 5 CANopen error codes for emergency definition of CP2000.
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Example:

1 I 2 |8 210

2 D81 (0 (8 (00|00 000D 00 00 DO/00 S33MEIW7147  EMGnods 1

3 m o 1 o 9IEIU70029134 | NMT Errnode 1

4 B0l 0 (8 (2B 40 B0 00 7E 00 DO 00 9363456352665 | SDO RidMaster]node 1
5 G810 8 (B0 40 €0 00 00 00 00 00 93538457784384 | SO TX(Slaver:node 1
3 601 0 |8 (2B 40 60 0D 7F (0D 00 00 93541854704580  SD0 Rx(Master]node 1
7 561 |0 |8 (60 40 60|00 00 00 00 00 93641855252946  SDO TX(Slaver:node 1
B BO1 0 8 40 41 60 00 00 00 DO 00 93644308425033 | SDO Ri{Master) node 1
g 581 |0 |8 (4B |41 6000 37 06 00 00 |93544309145739 | SDO TX(Slaver:node 1
10 D0 0 O 93646639436227 | SYNC

n |z [0 [z 1z ' 9349160925635 | FOO Rx(Master)1 nade 1

Master send NM message to slave 1 for RESET request.
Slave 1 responds no error

Slave 1 responds a boot up message
Master enter Index6040 = 7EH in slave 1
Slave 1 responds OK

Master enter Index6040= 7FH in slave 1
Slave 1 responds OK

Master enter value for Index6041 to slave 1
Slave 1 responds 0640H

Master enter SYNC

Master enter PD01=2211H to slave 1
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16.2 CANopen Wiring

An external adapter card: EMC-COPO01 is used for CANopen wiring; establish CANopen to VFD CP2000
connection. The link is enabled by using RJ45 cable. The two farthest ends must be terminated with 120Q

terminating resistors.

CANopen Master VFD-C

=] o

e 0 & & @
EMC-COPDT

characteristic

line impedance
characteristic
line impedance

1200 1200

CANopen communication
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16.3 How to Control by CANopen
16.3.1 CANopen Control Mode

There are two control modes for CANopen; Pr.09.40 set to 1 is the factory setting mode DS402
standard and Pr.09.40 set to 0 is Delta’s standard setting mode.

16.3.2 DS402 Standard Mode

To control the AC motor drive by CANopen, please set the parameters by the following steps:

1.

Wiring for hardware (refer to Chapter 2 Wiring for CANopen)

2. Operation source setting: set Pr.00.21 to 3 (CANopen communication. Keypad STOP/RESET
disabled.)

3.  Frequency source setting: set Pr.02.00 to 6 (CANopen communication)

4. CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0, CANopen
slave function is disabled. ) (Note: If error arised (CAdE or CANopen memory error) as station
setting is completed, press Pr.00-02=7 for reset.)

5. CANopen baud rate setting: set Pr.09.37 (CANBUS Baud Rate: 1M(0), 500K(1), 250K(2),
125K(3), 100K(4) and50K(5))

6. Set multiple input functions to Quick Stop (it can also be enable or disable, default setting is
disable). If it is necessary to enable the function, set Ml terminal to 53 in one of the following
parameter: Pr.02.01 ~Pr.02.08 or Pr.02.26 ~ Pr.02.31. (Note: This function is available in DS402
only.)

7. Switch to CP2000 operation mode via the NMT string; control word 0x6040 (bit 0, bit 1, bit 2, bit
3 and bit 7) and status word 0x6041.

For example:

1. If the multi-function input terminal MI set Quick Stop to disable, enable the responsive
terminal of such MI terminal.

2. Setindex 6040H to 7EH.

Set index 6040H to 7FH, the drive is now in operation mode.

4. Set index 6042H to 1500 (rpm), the default setting for pole is 4 (50Hz). Set the pole in
Pr.05.04 (Motor1) and Pr.05.16 (Motor 2).

w

120
Calculation for motor speed: n=fx—— where p = ramp per minute (rpmy:
p

P = poles

f = frequency (Hz)

Example 1: set motor running in forward direction, f = 30Hz, P = 4.
(120*30)/4 = 900rpm

Example 2: set motor running in reverse direction, f = 20Hz, P = 6.
(120*15)/6 = 300rpm; 300rpm = 0x012C
Also,
Bit15 defines the positive and negative sign.
i.e. Index 6042 =-300 = (300’ + 1) =012CH’ + 1 = FED3H +1 = FED4H

Switching mode:
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!

Power : :
Siesole Start Fault Reaction Active
XOXX1111
v
Not Ready to Switch On v
X0XX0000 Fault
X0XX1000
N B AXXXXXXX
Switch On Disable |
> <
OXXXXX0X X1XX0000 <
OXXXXX0X
OXXXX110 or
and OXXXX01X
Disable QStop=1 or
v Disable QStop=0
Ready to Switch On
> OXXXXX0X
X01X0001 or
“ OXXXX01X Fault
OXXXX111 OXXXX110 or
Disable QStop=0 Power
Switch On = el
X01X0011 OXXXXXOX
4 or
0XXX1111" 0XXX0110 oxx>éi<o1x Fout=0
OXXX111| Operation Enable | Disable QStoP=01 Quick Stop Active
X01X0111 OXXX1111 X00X0111
and

Disable QStop=1
< Status Switching Graph>

8. The operation of AC motor drive in DS402 standard is controlled by the Control Word 0x6040
(bit4~bit6), as shown in the following chart:

bit 6 bit 5 bit 4
Outcome
ramp function reference| ramp function disable | ramp function enable

0 0 0 STOP
1 0 0 STOP
0 1 0 STOP
1 1 0 STOP
0 0 1 STOP

LOCK
1 0 1

(at present frequency)

0 1 1 STOP
1 1 1 RUN

9. Follow the same steps, refer to status switching process for status word 0x6041(bit 0 to bit 6), bit

7= warn, bit 9 = 1 (permanently), bit 10= target frequency reached, bit 11= output exceeds

maximum frequency.
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16.3.3 Delta Standard Mode

Wiring (refer to Chapter 2 Wiring for CANopen).
Operating source setting: set Pr.00.21 to 3 (Select CANopen communication mode)
Frequency source setting: set Pr.00.20 to 6

>N

CANopen station setting: set Pr.09.36 (CANopen communication address 1-127; 0 is to disable
CANopen station setting)
5. CANopen baud rate setting: set Pr.09.37 (Baud rate options: 1M(0), 500K(1), 250K(2), 125K(3),
100K(4) and 50K(5)
. CANopen decode method setting: set Pr.09.40 to 0.
7. 20XX address (old): in index 2020.01 enter 0002H for motor run; 0001H for motor stop. In index
2020.02 enter 1000, frequency will be 10.00Hz. Refer to Index 2020 and 2021 for more detail.
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16.4 CANopen Supporting Index

Basic Index Support by CP2000:

Index | Sub Definition Factory Setting | R/W |Size Note
1000H| O |Device type 00010192H| R |U32
1001H| O |Error register 0f R |U8
1005H| 0 |COB-ID SYNC message 80H| R |U32
Unit: us
I . The setting value should be in a
1006H| 0 |Communication cycle period 0| RW |U32 multiple of 500us (integer)
within the range 500us to 16ms
1008H Manufacturer device name 0] R |U32
1009H Man_ufacturer hardware ol R |u32
version
100AH! 0 Man_ufacturer software ol R |u32
version
100CH| 0 |Guarding time 0| RW |U16 Unit: ms
100DH| O |Guarding factor 0| RW | U8
0 |Store Parameter 2l R | U8
1010H| 1 |Save all parameters 0| RW |U32
5 Save communication 1l RW u32
parameter
0 |Restore Parameter 2| R | U8
1011H| 1 |Restore all parameters 0| RW |U32
2 Restore communication 1l rRW |U32
parameter
1014H| 0 |COB-ID emergency 0000080H+N°de; R |U32
Unit:100us
1015H| O |Inhibit time EMCY 0| RW |U16| The setting value should be in a
multiple of 10 (integer)
0 |Consumer heartbeat time 1 R | U8
1016H Unit: 1ms
1 |Consumer 1 0| RW |U32 Disable Guarding time to
function properly
Unit: 1ms
1017H| O |Producer heartbeat time 0| RW |U16 Disable Guarding time to
function properly
0 |Number 0 R us
1 |Vender ID 000001DDH| R |U32
1018H -
2 |Product code 2A00+machine R |U32
code
3 |Revision 00010000H| R |U32
0 |Server SDO Parameter 2| R | U8
12004| 1 |COB-ID Client -> Server 00006°°H+N°de|'3' R |U32
2 |COB-ID Client <- Server 0000580H+N°de; R |U32
1400H| O |Number 2| R | U8
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Index | Sub Definition Factory Setting | R/W |Size Note
1 |COB-ID used by PDO 00000200H+N0d|‘; RW [U32
00:Acyclic& Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
255:Asynchronous
0 [Number 2| R | U8
1 |COB-ID used by PDO 80000300H+N°d|‘; RW [U32
1401H 00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
255:Asynchronous
0 [Number 2| R | U8
1 |COB-ID used by PDO 80000400H+N°d|‘; RW [U32
1402H 00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
255:Asynchronous
0 [Number 2| R | U8
1 |COB-ID used by PDO 80000500H+N°d|‘; RW [U32
1403H 00: Acyclic & Synchronous
2 |Transmission Type 5H| RW | U8 | 01~240:Cyclic & Synchronous
255:Asynchronous
0 [Number 2| RW | U8
1 |1.Mapped Object 60400010H| RW |U32
1600H| 2 |2.Mapped Object 60420010H| RW |U32
3 |3.Mapped Object 0| RW |U32
4 |4 Mapped Object 0| RW |U32
0 [Number 3| RW | U8
1 [1.Mapped Object 20264110H| RW |U32
1601H| 2 |2.Mapped Object 2026A110H| RW |U32
3 [3.Mapped Object 2026A210H| RW |U32
4 |4.Mapped Object 0| RW [U32
0 [Number 3| RW | U8
1 |1.Mapped Object 60400010H| RW |U32
1602H| 2 |2.Mapped Object 607A0020H| RW |[U32
3 |3.Mapped Object 60600008H| RW |U32
4 |4.Mapped Object 0| RW [U32
0 [Number 3| RW | U8
1 [1.Mapped Object 60400010H| RW |U32
1603H| 2 |2.Mapped Object 60710010H| RW |U32
3 |3.Mapped Object 60600008H| RW |U32
4 |4.Mapped Object 0| RW [U32
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Index | Sub Definition Factory Setting | R/W |Size Note
0 |Number 5 R | U8
1 |COB-ID used by PDO 00000180H+N°d|‘g RW |U32
00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
1800H 255:Asynchronous
Unit: 100us
3 |Inhibit time 0| RW |U16 | The setting value should be in a
multiple of 10 (integer)
4 |CMS-Priority Group 3| RwW | U8
Event timer 0| RW |U16 Unit: 1Tms
0 |Number 5/ R | U8
1 |COB-ID used by PDO 80000280H+N°d|‘; RW |U32
00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
1801H 255:Asynchronous
Unit: 100us
3 |Inhibit time 0| RW |U16| The setting value should be in a
multiple of 10 (integer)
4 |CMS-Priority Group 3| RW | U8
5 |Eventtimer 0| RW |U16 Unit: 1ms
0 |Number 5/ R | U8
1 |COB-ID used by PDO 80000380H+N°d|"; RW |U32
00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
1802H 255:Asynchronous
Unit: 100us
3 |Inhibit time 0| RW |U16| The setting value should be in a
multiple of 10 (integer)
4 |CMS-Priority Group 3| RW | U8
Event timer 0| RW (U16 Unit: Tms
0 |Number 5/ R | U8
1 |COB-ID used by PDO 80000480H+N°d|‘; RW |U32
00: Acyclic & Synchronous
2 |Transmission Type 5/ RW | U8 | 01~240:Cyclic & Synchronous
1803H 255:Asynchronous
Unit: 100us
3 |Inhibit time 0| RW |U16| The setting value should be in a
multiple of 10 (integer)
4 |CMS-Priority Group 3| RW | U8
5 |Event timer 0| RW |U16 Unit: 1Tms
1A00H| O |Number 2| RW | U8
1 |1.Mapped Object 60410010H| RW |U32
2 |2.Mapped Object 60430010H| RW |U32
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Index | Sub Definition Factory Setting | R/W |Size Note
3 |3.Mapped Object 0| RW |U32
4 |4.Mapped Object 0| RW [U32
0 [Number 4] RW | U8
1 |1.Mapped Object 20260110H| RW |U32
1A01H| 2 |2.Mapped Object 20266110H| RW |U32
3 |3.Mapped Object 20266210H| RW |U32
4 |4.Mapped Object 20266310H| RW |U32
0 [Number 3| RW | U8
1 |1.Mapped Object 60410010H| RW |U32
1A02H| 2 |2.Mapped Object 60640020H| RW |U32
3 |3.Mapped Object 60610008H| RW |U32
4 |4.Mapped Object 0| RW |U32
0 |Number 3| RW | U8
1 |1.Mapped Object 60410010H| RW |U32
1A03H| 2 |2.Mapped Object 60770010H| RW |U32
3 |3.Mapped Object 60610008H| RW |U32
4 |4 Mapped Object 0| RW |U32
CP2000 Index:
Parameter index corresponds to each other as following:
Index sub-Index
2000H + Group member+1
For example:
Pr.10.15 (Encoder Slip Error Treatment)
Group member
10(0 AH) - 15(0FH)
Index = 2000H + OAH = 200A
Sub Index = OFH + 1H = 10H
CP2000 Control Index:
Delta Standard Mode (Old definition)
Index |Sub Definition ZZ‘;;‘:%’ RIW | Size Note
2020H| O |Number 3 R us
1 |Control word 0 RW | U16 | Bit 0~1 |00B:disable
01B:stop
10B:disable
11B: JOG Enable
Bit2~3 |Reserved
Bit4~5 |00B:disable

01B: Direction forward
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Factory

Index |Sub Definition . R/W | Size Note
Setting
10B: Reverse
11B: Switch Direction
Bit6~7 |00B: 1% step
acceleration/deceleration
01B: 2" step
acceleration/deceleration
Bit8~15 Reserved
2 |vl target velocity (Hz) 0 RW | U16
Bit0 1: E.F. ON
3 |Other trigger 0 RwW | U16 | Bit1 1: Reset
Bit2~15|Reserved
2021H| 0 |Number DH R us
1 |Error code 0 R | U16
2021H| 2 |AC motor drive status 0 R | U16 | Bit 0~1 |00B: stop
01B: decelerate to stop
10B: waiting for operation
command
11B: in operation
Bit2 |[1: JOG command
Bit 3~4 |00B: forward running
01B: switch from reverse
running to forward running
10B: switch from forward
running to reverse running
11B: reverse running
Bit 5~7 |reserved
Bit8 |1: master frequency command
controlled by communication
interface
Bit9 |1: master frequency command
controlled by analog signal
input
Bit 10 |1: operation command
controlled by communication
interface
?:t 15 Reserved
3 |Frequency command (F) 0 R u16
4 |Output frequency (H) 0 R | U16
5 |Output current (AXX.X) 0 R | U16
6 |Reserved 0 R Uu16
7 |Reserved 0 R U16
8 |Reserved 0 R | U16
9 |Display output current (A) 0 R | U16
A |Display counter value (c) 0 R | U16
B Display actual output 0 R | U6
frequency (H)
C |Display DC-BUS voltage (u) 0 R | U16
D |Display output voltage (E) 0 R | U16
E ([:]i)splay output power angle 0 R U16
F ([giplay output power in kW 0 R U16
Display actual motor speed
10 [inrpm (r) 0 R | U16
Display estimate output
11 |torque N-m (t) 0 R | U16
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Index |Sub Definition Factory | o | size Note
Setting
Display PG feedback (G)
(refer to Pr.10.00 and
12 1pr.10.01) 0 R | U16
. —
13 I(%l)splay PID feedback in % 0 R | U16
14 |Display AVl in % (1.) 0 R | U16
15 |Display ACI in % (2.) 0 R | U16
16 |Display AUl in % (3.) 0 R | U16
Display the temperature of
17 heat sink in oC (i.) 0 R U6
2021H Display the IGBT
18 |temperature of drive power 0 R | U16
module oC (c.)
The status of digital input
19 (ON/OFF) (i) 0 R | U16
The status of digital output
1A (ON/OFF) (o) 0 R | U16
Display the multi-step
1B speed that is executing (S) 0 R | U6
The corresponding CPU pin
1€ status of digital input (d.) 0 R | U6
The corresponding CPU pin
1D status of digital output (0.) 0 R | U16
Number of actual motor
1E revolution (PG1 of PG card) 0 R | U16
(P.)
Pulse input frequency (PG2
7 0f PG card) (S.) 0 R V16
Pulse input position (PG2 of
20 |pG card) (4.) 0 R V16
21 Position command tracing 0 R | U16
error (P.)
22 |Reserved 0 R | U16
23 |Reserved 0 R | U16
24 |Reserved 0 R | U16
Display PLC register D1043
25 data (C) 0 R | U16
Delta Standard Mode (New definition):
IndexsubR/W| bit Bit Bit name | Limit Speed Torque mode
2060h00h| R
01h|RW 0 fcmd =0 Tcmd =0
Pulse 0
0 1 CMD_ACT) 4 fcmd = Fset(Fpid) Tcmd =Tset
Pulse 1
1 EXT CMD| 4 |Pulse 00 None
Pulse 01 Forward running
Pulse 10 Reverse running
2 Pulse 11  |ohange current
running direction
0 Running till target speed is Free (running till target
3 reached torque is reached)
HALT 3 .
1 Temporary stop according to  [Lock (torque stop at present
deceleration setting speed)
4 0 LOCK 4 Running till target speed is
reached

16-17




IndexisubR/W, bit Bit Bit name | Limit Speed Torque mode
1 Frequency stop at present
frequency level
0 JOG OFF JOG OFF
5 1 JOG 4
Pulse 1 JOG RUN JOG RUN
0 None None
6 1 QSTOP 2 Quick Stop Quick Stop
7 0 SERVO_O 1 Servo OFF Servo OFF
1 N Servo ON Servo ON
0000 Main speed Main torque
11~8 |0001~11| GEAR 4 1~15 multi-steps frequency
11 switch
00 1% step
acceleration/deceleration time
01 2" step acceleration/
13~12 ACC/DEC | 4 dgceleratlon tlme_
10 3" step a_ccelgrahon/
deceleration time
11 4™ step acceleration/
deceleration time
. . Switch in multi-step
Switch in multi-step frequency frequency and acceleration/
0 gnd acceleration/deceleration decelerat}ilon time are not
14 EN_SW 4 time are not allow allow
Switch in multi-step frequency [Switch in multi-step
1 and acceleration/deceleration frequency and acceleration/
time are allow deceleration time are allow
15 | Pulse 1 RST 4 Clear error code Clear error code
02h|RW
03h|RW Velocity command (unsigned) [Profile velocity(unsigned)
04h|RW -
05h|RW -
06h|RW Torque command(signed)
07h/|RW
2061h 0 ARRIVE Target frequency is not Target torque is not reached
0 reached _
1 Target frequency is not Target torque is not reached
reached
00 DIR Forward direction Forward run
01 Switch from reverse direction toSwitch from reverse
2~1 forward direction direction to forward direction
10 Switch from forward direction toSwitch from forward
reverse direction direction to reverse direction
11 Reverse direction Reverse direction
5 0 JOG None None
1 On JOG On JOG
0 QSTOP None None
Oth R | 6 1 On Quick Stop On Quick Stop
, 0 SER\N’O—O PWM OFF PWM OFF
1 PWM ON PWM ON
8 0 PRLOCK Parameter is not locked Parameter is not locked
1 Parameter locked Parameter locked
9 0 WARN No warning No warning
1 Warning Warning
0 ERROR No error No error
10
1 Error Error
11 0 IGBT _OK IGBT OFF IGBT OFF
1 IGBT ON IGBT ON
15~11 - - - -
02h R Vilr?]cd'ty Actual frequency output Actual frequency output
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IndexsubR/W, bit Bit Bit name | Limit Speed Torque mode
03h| R -
04h| R - Pos Cmd - -
05h| R Actual position (Absolute) Actual position (Absolute)
06h| R Torq Cmd
07h| R Actual torque Actual torque
DS402 Standard
Su o Factory ~ |Uni PD 'Mod
Index Definition " |R/W|Size (@) Note
b Setting t Map ©
0: No action
6007h | O |Abort connection option code 2 RW | S16 Yes 2: Disable Voltage,
3: quick stop
603Fh | 0 |Error code 0 RO |U16 Yes
6040h | 0 |Control word 0 RW | U16 Yes
6041h | 0 |Status word 0 RO |U16 Yes
6042h | 0 |vltarget velocity 0 RW | S16 [rpm| Yes | vl
6043h | 0 |vl velocity demand 0 RO | S16 |rpm| Yes | vl
6044h | 0 |vl control effort 0 RO | S16 |rpm| Yes | vl
604Fh | 0 |vl ramp function time 10000 | RW |U32 |1ms| Yes | vi Unit must be: 100ms. and
6050h | 0 |vl slow down time 10000 | RW |U32 1ms| Yes | vl check iftheéettin is,settoO
6051h | 0 |vl quick stop time 1000 | RW |U32 |1ms| Yes | vi 9 '
0 : disable drive function
1 :slow down on slow down
ramp
2: slow down on quick stop
ramp
605Ah | 0 |Quick stop option code 2 RW | S16 No 5 slow down on slow down
ramp and stay in QUICK
STOP
6 slow down on quick stop
ramp and stay in QUICK
STOP
Disabl i i 0: Disable drive function
isable operation option . i
605Ch | 0 p p 1 RW | S16 No 1 Slolw_down with slow down
code ramp; disable of the drive
function
1: Profile Position Mode
. 2: Velocity Mode
6060h | 0 |Mode of operation 2 RwW | S8 Yes 4: Torque Profile Mode
6: Homing Mode
6061h | 0 |Mode of operation display 2 RO | S8 Yes Same as above
6064h | O |pp Position actual value 0 RO | S32 Yes | pp
0.1
6071h | 0 |tq Target torque 0 RW | S16 o Yes| tq [Valid unit: 1%
(1]
0.1
6072h | 0 |tg Max torque 150 RwW | U16 o No | tq |Valid unit: 1%
(o]
6075h | O |tg Motor rated current 0 RO 'U32 mA| No | tq
0.1
6077h | 0 tqtorque actual value 0 RO | S16 o Yes | tq
(o]
0.1
6078h | 0 |tq current actual value 0 RO | S16 o Yes | tq
(o]
6079h | 0 |tq DC link circuit voltage 0 RO U32 mV|Yes| tq
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PD

Su L Factory ~|Uni Mod

Index Definition ~ " |R/W|Size (0] Note
b Setting t Map ©

607Ah | O |pp Target position 0 RW |[S32| 1 |Yes| pp
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16.5 CANopen Fault Code

CANopen
: o CANopen fault
Display Fault code Description fault code | register
(bit 0~7)
Over-current during deceleration
ocd 000AH 2310H 1
Oc at decel
Fault Over-current during steady status
ocn 000BH _ 2310H 1
operation
Oc at normal SPD
Ground fault. When (one of) the output
terminal(s) is grounded, short
Fault e circuit current is more than 50% of AC
GFE 000CH |motor drive rated current. 2240H 1
Ground fault NOTE: The short circuit protection is
provided for AC motor drive
Protection, not for protection of the user.
Fault HAND Short-circuit is detected between upper
oce O00OODH  |bridge and lower bridge of the 2240H 1
Short Circuit IGBT module.
Fault Over-current at stop. Hardware failure in
ocS 000EH . 2310H 1
current detection
Oc at stop
Over-current during acceleration.
oVA 000FH _ . _ 3210H 2
Hardware failure in current detection
Ov at accel
Fault e Over-current during steady speed.
ovn 0010H  |Hardware failure in current detection. 3210H 2
Ov at normal SPD 230V: 450Vdc; 460V: 900Vdc
Fault e Over-voltage at stop. Hardware failure in
ovS 0011H |current detection 3210H 2
Ov at stop
Fault DC BUS voltage is less than Pr.06.00
LvA 0012H . . 3220H 2
during acceleration.
Lv at accel
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DC BUS voltage is less than Pr.06.00

0013H ) . 3220H
during deceleration.
DC BUS voltage is less than Pr.06.00 in

0014H 3220H
constant speed.
DC BUS voltage is less than Pr.06-00 at

0015H |stop 3220H
Phase Loss.

0016H 3130H
IGBT overheat
IGBT temperature exceeds protection

0017H |level. 4310H
1~15HP: 90°C
20~100HP: 100°C
Heatsink overheat

0018H |Heat sink temperature exceeds 900C 4310H
Temperature detection circuit error

0019H ((IGBT) 4300H
IGBT NTC
Temperature detection circuit error

001AH (capacity module) 4200H
CAP NTC

- 001BH Power RST off 3120H

Overload. The AC motor drive detects
excessive drive output current.
NOTE: The AC motor drive can

001CH ) 2310H
withstand up to 150% of the rated current
for a maximum of 60 seconds.
Electronics thermal relay 1 protection

001DH 2310H
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Electronics thermal relay 2 protection

001EH 2310H 1
Motor overheating
The AC motor drive detects that the

001FH | 7120H 1
internal temperature exceeds
Pr.06-30 (PTC level)
These two fault codes will be displayed

0020H |when output current exceeds 8311H 3
the over-torque detection level (Pr.06.07
or Pr.06.10) and exceeds
over-torque detection(Pr.06.08 or

0021H bt 06.11) and it is set 2 or 4 in 8311H 3
Pr.06-06 or Pr.06-09.
Low torque 1

0022H 8321H 1
Low torque 2

0023H 8321H 1
Internal EEPROM can not be

0024H  |programmed. 5530H 5
Internal EEPROM can not be read.

0025H 5530H 5
Current and calculation error

0026H 2300H 1
U-phase error

0027H 2300H 1
V-phase error

0028H 2300H 1
W-phase error

0029H 2300H 1
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CC (current clamp) hardware error.

OC hardware error.

002BH 5000H
OV hardware error.

002CH 5000H
GFF hardware error.

002DH 5000H
Auto tuning error

002DH 7120H
PID loss (ACI)

002EH 7300H
PG feedback error

002FH 7300H
PG feedback loss

0030H 7300H
PG feedback stall

0031H 7300H
PG slip error

0032H 7300H
Pulse input error

0033H 7300H
Pulse input loss

0034H 7300H
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ACI loss
0035H FFOOH 1

External Fault

When input EF (N.O.) on external
0036H |terminal is closed to GND, AC motor 9000H 5
drive stops output U, V, and W.

Emergency stop
When the multi-function input terminals

MI1 to MI6 are set to
0037H |emergency stop, the AC motor drive 9000H 5
stops output U, V, W and

the motor coasts to stop

External Base Block

When the external input terminals MI1 to
0038H |MI16 are set as bb and active, the AC 9000H 5
motor drive output will be turned off

Password will be locked if three fault
0039H |passwords are entered 6320H 5

Software error
003AH 6320H 5

lllegal function code
0031H 7500H 4

0032H |lllegal data address (00H to 254H) 7500H 4

lllegal data value
0033H 7500H 4

Data is written to read-only address
0034H 7500H 4
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Modbus transmission timeout.

- . o
Keypad transmission timeout.
0036H 7500H
Brake resistor fault
0037H 7110H
- 0038H  |Y-connection/A-connection switch error 3330H
Overslip error occurs when the slip
exceeds Pr.05.26 limit and the time
0039H , FFOOH
exceeds Pr.05.27 setting.
- 003AH |Unknown over current 2310H
- 003BH Unknown over voltage 3210H
External emergency stop
003CH 9000H
A-phase short-circuit
003DH 2240H
B-phase short-circuit
003EH 2240H
C-phase short-circuit
003FH 2240H
- 0040H |Guarding time-out 1 8130H
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0041H |Heartbeat time-out 8130H 4

0042H |CAN synchrony error 8700H 4
CAN bus off

0043H 8140H 4
Can index exceed

0044H 8110H 4
CAN address error

0045H 0x8100 4
CAN frame fail

0046H 0x8100 4
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16.6 CANopen LED Function

There are two CANopen flash signs: RUN and ERR.

RUN LED:

LED status Condition CANopen State

OFF Initial

Blinking Op Pre-Operation

200 [200
T ms | ms
OFF

Single flash| Stopped

7,200 [200 100
ms | ms’ s
OFF

F 3
L 3

ON Operation

ERR LED:

LED status Condition/ State

OFF No Error

Single |One Message fall

flash
i

7,200 [Z00 100 .
“ms | ms" ms "
OFF

F 3

Double |Guarding fail or heartbeat fail
flash

ON 19007 200 700 100
Tms o ms T ms e rms

L4

F

OFF

Triple flash|SYNC fail

ON 900 200 200 200 700 100 i

“ms [ ms [ ms | ms | ms’ IS

L

&

OFF

ON Bus off
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17.1 PLC Overview

17.1.1 Introduction

The built in PLC function in CP2000 allows following commands: WPLSoft, basic commands and
application commands; the operation methods are the same as Delta DVPPLC series. Other than

that, CANopen master provides 8 station synchronous control and 126 asynchronous controls.
(ISR O e

In CP2000, CANopen master synchronous control complies with DS402 standard and supports control mode as return to
origin point, speed, torque and point to point control; CANopen slave supports two control modes, speed and torque.

17.1.2 Ladder Diagram Editor — WPLSoft

WPLSoft is a program editor of Delta DVP-PLC series and CP2000 series for WINDOWS.
Besides general PLC program planning and general WINDOWS editing functions, such as cut,
paste, copy, multi-windows, WPLSoft also provides various Chinese/English comment editing
and other special functions (e.g. register editing, settings, the data readout, the file saving, and
contacts monitor and set, etc.).

Following is the system requirement for WPLSoft:

Item System Requirement

Operation System Windows 95/98/2000/NT/ME/XP

CPU Pentium 90 and above

Memory 16MB and above (32MB and above is recommended)

: Capacity: 50MB and above

JelieiIBi CD-ROM (for installing WPLSoft)
Resolution: 640%x480, 16 colors and above,

Monitor It is recommended to set display setting of Windows to
800x600.

Mouse General mouse or the device compatible with Windows

Printer Printer with Windows driver

RS-232 port At least one of COM1 to COMS8 can be connected to
PLC

Applicable Models All Delta DVP-PLC series and CP2000 series
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17.2 Start-up

17.2.1 The Steps for PLC Execution

Please operate PLC follows the five steps.
1. Press menu key on KPC-CCO01 - select[3: PLC | > ENTER. (See the figure below)

Select 3.PLC

Press
ISP OTE

Operate the KPC-CEO1 (the optional digital keypad) by following steps (switch PLC mode to PLC2 for program

Press MENU

download/upload):

A. Go to “PLCO” page by pressing the MODE key

B. Change to “PLC2” by pressing the “UP” key and then press the “ENTER” key after confirmation
C. If succeeded, “END” is displayed and back to “PLC2” after one or two seconds.

The PLC warning that is displayed before the program is downloaded to CP2000 can be ignored, please continue the

operation.
Disable Run PLC PLC Stop
2. Connection: Please connect the RJ-45 of AC motor drive to computer via RS485-t0-RS232
converter.

RS-485

3.  Run the program.
B PLC function, select function 2 (PLC Run).

1: Disable  (PLCO)

2: PLC Run (PLC1)

3: PLC Stop (PLC2)

Optional accessories: Digital keypad KPC-CEO1, display
PLC function as shown in the ().

When external input terminals (MI1~MI8) are set to PLC Mode select bit0 (51) or PLC Mode

select bit1 (52), it will force to switch to PLC mode regardless the terminal is ON or OFF.
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Meanwhile, switching via keypad is disabled. Please refer to the chart below:

PLC Mode PLC Mode select bit1(52) PLC Mode select bit0 (51)
Disable (PLC 0) OFF OFF
PLC Run (PLC 1) OFF ON
PLC Stop (PLC 2) ON OFF
Previous state ON ON

When KPC-CEO1 execute PLC function:
1. When switching the page from PLC to PLC1, it will execute PLC. The motion of PLC
(Execute/Stop) is controlled by WPL editor.
2. When switching the page from PLC to PLC2, it will stop PLC. Again the motion of PLC
(Execute/Stop) is controlled by WPL editor.
3. The control of external terminals follows the same method.
JESlNOTE
When input/output terminals (FWD REV MI1~MI8 MI10~15, Relay1, Relay2 RY10~RY15, MO1~MO2 MO10~MO11,)
are used in PLC program, they cannot be used in other places. Fro example, when PLC program (PLC1 or PLC2) is
activated, such as when it controls YO, the corresponding output terminals Relay (RA/RB/RC) will be used. At this

moment, Pr.03.00 setting will be invalid since the terminal has been used by PLC. Refer to Pr.02-52, 02-53, 03-30 to
check which DI DO AO are occupied by PLC.

17.2.2 /0O Device Reference Table

Input device:

Device] X0 | X1 | X2 | X8 | X4 | X5 | X6 | X7 | X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17

1 |FWD|REV | M1 | MI2 | MI3 | MI4 | MI5 | MI6 | MI7 | MI8

2 MI10 [ MI11 | MI12 | MI13 | MI14 | MI15

3 MI10 | MI11 | MIM12 | MI13

1: 1/0 extension card
2: 1/0 extension card EMC-D611A (D1022=4)
3: 1/0 extension card EMC-D42A (D1022=5)

Output device:

Device | YO| Y1 | Y2 | Y3 | Y4 | Y5 Y6 Y7 | Y10 | Y11 | Y12 | Y13 |Y14 |Y15|Y16|Y17
RY
1 ] RY2 MO1 | MO2
2 MO10|{MO11
3 RY10 |RY11|RY12|RY13 |RY14 |RY15

1: 1/0O extension card
2: 1/0 extension card EMC-D42A (D1022=5)
3: 1/0 extension card EMC-R6AA (D1022=6)
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17.2.3 WPLSoft Installation

Download PLC program toCP2000: Refer to D.3 to D.7 for program coding and download the
editor (WPLSoft V2.09) at DELTA website http://www.delta.com.tw/industrialautomation/

:E File Edit Compiler Comrents Search Wiew Coraramication Options Window Help o = S
De EE g|1e|aa|e
BERCELBEEDE S wEO0oenE: TLEQP S
DLAD B = r oA b L = = o —— s o= T e L i ke |
: F1 F2 F2 F4 FS5 FBE F7 F2 F2 SF1 SF2 $F3 SFL SFE SFE SFT SF8 SF8
1 ~
I 1 1
]
— Il B EIAD L [wov o1 Dz ‘
Communication Mode
PC=FLC - ok | END
[+ Program
[~ Rewentive Range
[ E]
B |
< | ¥
Replae 9/500 Steps [ VFD E Type

17.2.4 Program Input

m%Ladder Diagram Mode
0 M1000 s

_| I !TMR T1 K10 |
3
_|T1} lTMR T2 K10 |
(G
11 il
— | cno
14
_ﬁ !RST Tl T2 |
0
END
3791

17.2.5 Program Download
Please download the program by following steps:
Step 1. Press st pytton for compiler after inputting program in WPLSoft.
Step 2. After compiler is finished, choose the item “Write to PLC” in the communication items.

After finishing Step 2, the program will be downloaded from WPLSoft to the AC motor drive by the
communication format.
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17.2.6 Program Monitor

If you execute “start monitor” in the communication item during executing PLC, the ladder
diagram will be shown as follows.

11000 Klo
—l e m ko]
Tl K3
— | puR ko]
(w0
¥0
m & Cw o
T2 El0 ES
_{ I ! R3T T1 T2 ‘
END

17.2.7 Restriction of PLC

Poobh =

The protocol of PLC is 7,N,2 ,9600, station number 2

Make sure that the AC drive is in stop status.

Stop the PLC before upload/download the program.

When using WPR command, do not change the value over 10° times or serious error would
result.

Set Pr. 00.04 to 28 to display the value in PLC register D1043, as shown in the figure follows:

Digital Keypad KPC-CCO01 can display 0~65535 |Digital keypad KPC-CEO1 can display 0~9999

£9933

When exceed 9999:

0
L oo,

When PLC is Stop, communication RS-485 is occupied by PLC.

When PLC is in Run and Stop mode, Pr00.02 can not be set to 9 or 10, which means can not
return to factory setting.

Set Pr.00.02 to 6, return to factory setting of PLC.
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17.3 Ladder Diagram
17.3.1 Program Scan Chart of the PLC Ladder Diagram

Y

Read input state from outside

Y

Chapter 17PLC Function

X0 X1
Calculate the result by Start ¢
ladder diagram .,_TO
algorithm (it doesn’t M100 X3 X10 Repeats the
sent to the outer output — — | @ execution in
point but the inner : cycle.
equipment will output X100 M505
immediately.) — —

End

Y

Send the result to the output point

[

17.3.2 Ladder Diagram

Ladder diagram is a diagram language that applied on the automatic control and it is also a
diagram that made up of the symbols of electric control circuit. PLC procedures are finished after
ladder diagram editor edits the ladder diagram. It is easy to understand the control flow that
indicated with diagram and also accept by technical staff of electric control circuit. Many basic
symbols and motions of ladder diagram are the same as mechanical and electrical equipments of
traditional automatic power panel, such as button, switch, relay, timer, counter and etc.

The kinds and amounts of PLC internal equipment will be different with brands. Although internal
equipment has the name of traditional electric control circuit, such as relay, coil and contact. It
doesn’t have the real components in it. In PLC, it just has a basic unit of internal memory. If this bit
is 1, it means the coil is ON and if this bit is 0, it means the coil is OFF. You should read the
corresponding value of that bit when using contact (Normally Open, NO or contact a). Otherwise,
you should read the opposite sate of corresponding value of that bit when using contact (Normally
Closed, NC or contact b). Many relays will need many bits, such as 8-bits makes up a byte. 2
bytes can make up a word. 2 words make up double word. When using many relays to do
calculation, such as add/subtraction or shift, you could use byte, word or double word.
Furthermore, the two equipments, timer and counter, in PLC not only have coil but also value of
counting time and times.

In conclusion, each internal storage unit occupies fixed storage unit. When using these
equipments, the corresponding content will be read by bit, byte or word.

Brief introduction to the internal devices of PLC:

Internal Device Function

Input relay is the basic storage unit of internal memory that corresponds to
external input point (it is the terminal that used to connect to external input switch
and receive external input signal). Input signal from external will decide it to

Input Relay
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display 0 or 1. You couldn’t change the state of input relay by program design or

forced ON/OFF via WPLSoft. The contacts (contact a, b) can be used unlimitedly.

If there is no input signal, the corresponding input relay could be empty and can’t

be used with other functions.

] Equipment indication method: X0, X1...X7, X10, X11... The symbol of
equipment is X and numbering in octal.

Output Relay

Output relay is the basic storage unit of internal memory that corresponds to
external output point (it is used to connect to external load). It can be driven by
input relay contact, the contact of other internal equipment and itself contact. It
uses a normally open contact to connect to external load and other contacts can
be used unlimitedly as input contacts. It doesn’t have the corresponding output
relay, if need, it can be used as internal relay.

M Equipment indication: YO, Y1...Y7, Y10, Y11... The symbol of equipment is
Y and numbering in octal.

Internal Relay

The internal relay doesn’t connect directly to outside. It is an auxiliary relay in
PLC. Its function is the same as the auxiliary relay in electric control circuit. Each
auxiliary relay has the corresponding basic unit. It can be driven by the contact of
input relay, output relay or other internal equipment. Its contacts can be used
unlimitedly. Internal auxiliary relay can’t output directly, it should output with
output point.

M Equipment indication: MO, M1...M799. The symbol of equipment is M and
numbering in decimal system.

Counter

Counter is used to count. It needs to set counter before using counter (i.e. the
pulse of counter). There are coil, contacts and storage unit of counter in counter.
When coil is from OFF to ON, that means input a pulse in counter and the counter
should add 1. There are 16-bit, 32-bit and high-speed counter for user to use.

M Equipment indication: C0O, C1... C79. The symbol of equipment is C and
numbering in decimal system.

Timer

Timer is used to control time. There are coil, contact and timer storage. When coll
is ON, its contact will act (contact a is close, contact b is open) when attaining
desired time. The time value of timer is set by settings and each timer has its
regular period. User sets the timer value and each timer has its timing period.
Once the coil is OFF, the contact won’t act (contact a is open and contact b is
close) and the timer will be set to zero.

M Equipment indication: TO, T1...T159. The symbol of equipment is T and
numbering in decimal system. The different number range corresponds with
the different timing period.

Data register

PLC needs to handle data and operation when controlling each order, timer value
and counter value. The data register is used to store data or parameters. It stores
16-bit binary number, i.e. a word, in each register. It uses two continuous number
of data register to store double words.

M Equipment indication: DO, D1,...,D399. The symbol of equipment is D and
numbering in decimal system.
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The structure of ladder diagram and information:

Chapter 17PLC Function

Ladder Diagram

S Explanation Command Device
— Normally open, contact a LD X,Y,M, T,C
—— Normally closed, contact b LDI X, Y,M,T,C

{f {f Serial normally open AND X, Y,M,T,C
::| Parallel normally open OR X,Y,M, T,C
Parallel normally closed ORI XY, MTC
T Rising-edge trigger switch LDP X, Y, M, T,C
l Falling-edge trigger switch LDF XYM, T,C
{f T Rising-edge trigger in serial ANDP X, Y, M, T,C
¥ i Fal!lng-edge trigger in ANDF XY M, T C
serial
Rising-edge trigger in ORP XY MTC
T parallel
Falling-edge trigger in ORF XY MTC
l parallel
::| Block in serial ANB none
— — _
Block in parallel ORB none
— —
— — MPS
— Multiple output MRD none
— MPP
— Ogtput command of coil ouT Y. M
drive
Basic command Basic command/
— ] C ’ Application
Application command
command
—_— Inverse logic INV none
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17.3.3 The Edition of PLC Ladder Diagram

The program edited method is from left power line to right power line. (The right power line will be
omitted during the edited of WPLSoft.) After editing a row, go to editing the next row. The
maximum contacts in a row are 11 contacts. If you need more than 11 contacts, you could have
the new row and start with continuous line to continue more input devices. The continuous
number will be produced automatically and the same input point can be used repeatedly. The
drawing is shown as follows.

| X0 X1 X2 X3 X4 X5 X6 X7 X10 CO Ci
| — — — - - F—> 00000

X11 X12 X13
ooo‘?ﬂ =1 Cvo)

Row Number
The operation of ladder diagram is to scan from left upper corner to right lower corner. The output
handling, including the operation frame of coil and application command, at the most right side in
ladder diagram.

Take the following diagram for example; we analyze the process step by step. The number at the
right corner is the explanation order.

T 0@ O xr i Ta® 5
A R (D ;
SR VTR R A (O VN 5
SR e R e RN e | | —— TMR | TO | K10 ||
i xs T M | | i
':' | | | 1 : | 1
T e | — i | :

The explanation of command order:

1 LD X0

2 OR MO

3 AND X1

4 LD X3
AND M1
ORB

5 LD Y1
AND X4

The explanation of command order:

6 LD TO
AND M3
ORB

7 ANB

8 ouT Y1

TMR TO K10
The detail explanation of basic structure of ladder diagram

1. LD (LDI) command: give the command LD or LDI in the start of a block.
LD command LD command

AND Block OR Block
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The structures of command LDP and LDF are similar to the command LD. The difference is that
command LDP and LDF will act in the rising-edge or falling-edge when contact is ON as shown in

the following.
Rising-ed
ising-edge Falling-edge
X0 —> X0 | —
—t Time —{— Time
OFF ON OFF OFF ON OFF

2. AND (ANI) command: single device connects to a device or a block in series.

AND command AND command
— Il

The structures of ANDP and ANDF are the same but the action is in rising-edge or falling-edge.

3. OR (ORI) command: single device connects to a device or a block.

[
oo [

ORcommand ORcommand OR command
The structures of ORP and ORF are the same but the action is in rising-edge or falling-edge.

4. ANB command: a block connects to a device or a block in series.

ANB command

)

________________ ORB command

J

If there are several blocks when operate ANB or ORB, they should be combined to blocks or
network from up to down or from left to right.

6. MPS, MRD, MPP commands: Divergent memory of multi-output. It can produce many various
outputs.

7. The command MPS is the start of divergent point. The divergent point means the connection place
between horizontal line and vertical line. We should determine to have contact memory command
or not according to the contacts status in the same vertical line. Basically, each contact could have
memory command but in some places of ladder diagram conversion will be omitted due to the
PLC operation convenience and capacity limit. MPS command can be used for 8 continuous times
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and you can recognize this command by the symbol “1”".

8. MRD command is used to read memory of divergent point. Because the logical status is the same
in the same horizontal line, it needs to read the status of original contact to keep on analyzing
other ladder diagram. You can recognize the command MRD by the symbol “ |-

9. MPP command is used to read the start status of the top level and pop it out from stack. Because
it is the last item of the horizontal line, it means the status of this horizontal line is ending.

MPS

BEE
—
A

MRD

X

—

N\

MPP

A~ AN NN~ A~
N N N N N N

I
© I

——~
N

17.3.4 The Example for Designing Basic Program

Start, Stop and Latching
In the same occasions, it needs transient close button and transient open button to be start and stop
switch. Therefore, if you want to keep the action, you should design latching circuit. There are
several latching circuits in the following:
Example 1: the latching circuit for priority of stop

When start normally open contact X1=0n, Y1 X2

stop normally contact X2 =0Off, and Y1=0n @
are set at the same time, if X2=0n, the coil
Y1 will stop acting. Therefore, it calls X1 STOP
priority of stop.
START

Example 2: the latching circuit for priority of start

When start normally open contact X1=0n,

stop normally contact X2=Off and Y1=0n X1 X2
(coil Y1 will be active and latching) are valid | 1 V @
at the same time, if X2=0n, coil Y1 will be START  STOP

active due to latched contact. Therefore, it Y1

calls priority of start. I
I
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Example 3: the latching circuit of SET and RST commands

The figure at the right side is latching circuit
that made up of RST and SET command.

It is top priority of stop when RST command
is set behind SET command. When
executing PLC from up to down, The coil Y1
is ON and coil Y1 will be OFF when X1 and
X2 act at the same time, therefore it calls
priority of stop.

It is top priority of start when SET command
is set after RST command. When X1 and
X2 act at the same time, Y1 is ON so it calls
top priority of start.

The common control circuit
Example 4: condition control

Chapter 17PLC Function

Top priority of stop
X1
| | SET | Y1
X2
| | RST | Y1
Top priority of start
X2
| | RST| Y1
X1
| | SET | Y1

X1 and X3 can start/stop Y1 separately, X2 and X4 can start/stop Y2 separately and they are all self
latched circuit. Y1 is an element for Y2 to do AND function due to the normally open contact
connects to Y2 in series. Therefore, Y1 is the input of Y2 and Y2 is also the input of Y1.

X1 X3

7 S

Y1 ﬁ‘ X3 |1 [

— — ! :

X2 x4 Y1 el T M
— | 7 || @ xa || T
_|Y|2_ Y1 _,—:i—

v2 —

Example 5: Interlock control

The figure above is the circuit of interlock control. Y1 and Y2 will act according to the start
contact X1 and X2. Y1 and Y2 will act not at the same time, once one of them acts and the other
won't act. (This is called interlock.) Even if X1 and X2 are valid at the same time, Y1 and Y2
won't act at the same time due to up-to-down scan of ladder diagram. For this ladder diagram,

Y1 has higher priority than Y2.

QD

X1 X3 Y2
— ——
Y1
—
X2 X4 Y1
— T —H
Y2
—

X1

X3

X2

X4

Y1

Y2

L[]

|
|
|
1
|
|

.

:
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Example 6: Sequential Control

X1 X3 Y2 If add normally close contact Y2 into Y1 circuit to

| | A A @ be an input for Y1 to do AND function. (as shown in

Y1 the left side) Y1 is an input of Y2 and Y2 can stop
| — Y1 after acting. In this way, Y1 and Y2 can execute

X2 %4 in sequential.

Y1
|| —A—Cv2)

Y2
—i

Example 7: Oscillating Circuit
The period of oscillating circuit is AT+AT

| Y vi _| |
| 4 CrD [e—>ie—>|

AT AT
The figure above is a very simple ladder step diagram. When starting to scan Y1 normally close
contact, Y1 normally close contact is close due to the coil Y1 is OFF. Then it will scan Y1 and the
coil Y1 will be ON and output 1. In the next scan period to scan normally close contact Y1, Y1

normally close contact will be open due to Y1 is ON. Finally, coil Y1 will be OFF. The result of
repeated scan, coil Y will output the vibrating pulse with cycle time AT (On) +AT (Off).

The vibrating circuitry of cycle time AT (On) +AT (Off):

X0 Y1
| | % T™R| T0 | Kn xo _|

|

T0
Hi——D :
|

Y1

L[]

| ————>| <]
nT AT
The figure above uses timer TO to control coil Y1 to be ON. After Y1 is ON, timer TO will be

closed at the next scan period and output Y1. The oscillating circuit will be shown as above. (n is
the setting of timer and it is decimal number. T is the base of timer. (clock period))

Example 8: Blinking Circuit

—|X|—|/I—|0 i T™R| T1 | Kknt | X0 ' ot
T1 «—
—H—| TMR| T2 | Kn2| || || |_

X0 T1 Y1 ‘
— 31— —
n1*T
The figure above is common used oscillating circuit for indication light blinks or buzzer alarms. It

uses two timers to control On/OFF time of Y1 coil. If figure, n1 and n2 are timer setting of T1 and T2.
T is the base of timer (clock period)

Example 9: Triggered Circuit

X0

—i1| v ol |1 | (S
MO —| |—AT ! ! !
A || D) MO H I o
MO Y1
/| I vil | [ N
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In figure above, the rising-edge differential command of X0 will make coil MO to have a single
pulse of AT (a scan time). Y1 will be ON during this scan time. In the next scan time, coil MO will be
OFF, normally close MO and normally close Y1 are all closed. However, coil Y1 will keep on being
ON and it will make coil Y1 to be OFF once a rising-edge comes after input X0 and coil MO is ON
for a scan time. The timing chart is as shown above. This circuit usually executes alternate two
actions with an input. From above timing: when input X0 is a square wave of a period T, output coll
Y1 is square wave of a period 2T.

Example 10: Delay Circuit

X0
—/—— TMR | T10 [K1000 X0 _|—|
T10 é
/A Y1 5
QD wl |
TB = 0.1 sec [——>l

100 seconds

When input X0 is ON, output coil Y1 will be ON at the same time due to the corresponding
normally close contact OFF makes timer T10 to be OFF. Output coil Y1 will be OFF after delaying
100 seconds (K1000*0.1 seconds =100 seconds) once input X0 is OFF and T10 is ON. Please
refer to timing chart above.

Example 11: Output delay circuit, in the following example, the circuit is made up of two
timers.

No matter input X0 is ON or OFF, output Y4 will be delay.

X0 _
— )—| TMR| T5 | K50 | ; L
T5 T6 5 seconds
— QD T
Y4 ;
— E— L
YO H
Y4 X0 B ;
— —4+— TMR| T6 | K30 6 []
»>| e
3 seconds

Examplel2: Extend Timer Circuit
In this circuit, the total delay time from input X0 is close and output Y1 is ON= (n1+n2)* T. where T is
clock period. Timer: T11, T12; Timer cycle: T.

X0 T
1
— F—— TMR| T11 | Kn1 xo f—I ! |
— N1*T le— .
1 l
T11 T11 I | :
— F——— TMR | T12 | Kn2 | [ e
: — > n2*T '&—
T12 ; i il
D e ft—
Y1 : |
—>  (N1+n2)*T  |&—
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17.4 PLC Devices Function

Items

Specifications

Remarks

Control Method

Stored program, cyclic scan
system

I/0O Processing Method

Batch processing (when END

instruction is executed)

I/0 refresh instruction is

available

Execution Speed

Basic commands (minimum 0.24

us)

Application commands (1 ~
dozens us)

Program Language

Instruction, Ladder Logic, SFC

Program Capacity

1000 STEPS

30 basic commands

Commands 80 commands o
50 application commands
Input/Output Contact Input (X): 10, output (Y): 4
Device | Item Range Function
X External Input Relay X0~X17, 16 points, Total is Qorresp_ond to external
octal number system 30 input point
Y External Output Relay Y0~Y17, 16 points, points Correspond to external
octal number system output point
. " Auxiliar For general M0O~M799, 800 points To1th2|s Contacts can switch to
3 y For special M1_000"M1079’ 80 ) On/Off in program
2 points points
= When the timer
: Toris [1AESeI I TR,
o) T Timer [100ms timer TO~T159, 160 points 16 .
x . setting, the T contact
points |
with the same number
will be On.
When the counter
Total is indicated by CNT
c Counter 16-bit count up C0~C79, 80 points 80 command attains the
for general . setting, the C contact
points |
with the same number
will be On.
When timer attains, the
T Present value of timer TO~T15, 160 points contact of timer will be
On.
© T .
e~ . When timer attains, the
(U ~ - ’
o C Present value of counter CO. C79, 16-bit counter, 80 contact of timer will be
E points on.
o For latched D0~D399, 400 points
5 D Data For general E;i?]?so~D1099’ 100 T1o:t3a(;0|s It can be memory area
_% register . D2000~D2799. 800 points for storing data.
o} For special .
o points
= K Decimal K-32,768 ~ K32,767 (16-bit operation)
©
(2]
S H Hexadecimal HO000 ~ HFFFF (16-bit operation)
(@)

Communication port (program read/write)

RS485 (slave)

Analog input/output

Built-in 2 analog inputs and 1 analog output

Function extension module (optional)

EMC-D42A; EMC-R6AA; EMCD611A
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17.4.1 Devices Functions

The Function of Input/output Contacts

The function of input contact X: input contact X reads input signal and enter PLC by connecting with
input equipment. It is unlimited usage times for contact A or contact B of each input contact X in
program. The On/Off of input contact X can be changed with the On/Off of input equipment but can'’t
be changed by using peripheral equipment (WPLSoft).

The Function of Output Contact Y

The mission of output contact Y is to drive the load that connects to output contact Y by sending
On/Off signal. There are two kinds of output contact: one is relay and the other is transistor. It is
unlimited usage times for A or B contact of each output contact Y in program. But there is number for
output coil Y and it is recommended to use one time in program. Otherwise, the output result will be
decided by the circuit of last output Y with PLC program scan method.

X0 The output of YO will be decided by
| @ ----- @ circuit 2, i.e. decided by On/Off of
_ \ X10.
@ YO is repeated
X10 /
G0
Value, Constant [K] / [H]
Constant K Decimal K-32,768 ~ K32,767 (16-bit operation)
onstant 1 Hexadecimal HO0000 ~ HFFFF (16-bit operation)

There are five value types for DVP-PLC to use by the different control destination. The following is
the explanation of value types.

Binary Number (BIN)

It uses binary system for the PLC internal operation or storage. The relative information of binary
system is in the following.

Bit Bit is the basic unit of binary system, the status are 1 or 0.

Nibble It is made up of continuous 4 bits, such as b3~b0. It can be used to
represent number 0~9 of decimal or 0~F of hexadecimal.

Byte It is made up of continuous 2 nibbles, i.e. 8 bits, b7~b0. It can used to
represent 00~FF of hexadecimal system.

Word It is made up of continuous 2 bytes, i.e. 16-bit, b15~b0. It can used to
represent 0000~FFFF of hexadecimal system.

Double Word It is made up of continuous 2 words, i.e. 32-bit, b31~b0. It can used to
represent 00000000~FFFFFFFF of hexadecimal system.

The relations among bit, nibble, byte, word, and double word of binary number are shown as follows.
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DW <«—— Double Word

WA1 WO <«— Word
’_—_/\—\,———/\—\
BY3 BY2 BY1 BYO «— Byte
NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO <«— Nibble

A A A A
-~ e " e e "~ " "~ Y

8|67 |b6|bs|ba|b3|b2|b1]00|] «— Bit

o

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22 b2‘||b20|b‘|9|b18|b17 b16|b1 5|b1 4|b1 3|b12 b11|b10| b9

Octal Number (OCT)

The numbers of external input and output terminal of DVP-PLC use octal number.
Example:

External input: X0~X7, X10~X17... (device number)

External output: YO~Y7, Y10~Y17... (device number)

Decimal Number, DEC

The suitable time for decimal number to be used in DVP-PLC system.

M To be the setting value of timer T or counter C, such as TMR C0 K50. (K constant)
M To be the device number of M, T, C and D. For example: M10, T30. (device number)
M To be operand in application command, such as MOV K123 DO. (K constant)

Binary Code Decimal (BCD)
It shows a decimal number by a unit number or four bits so continuous 16-bit can use to represent the
four numbers of decimal number. BCD code is usually used to read the input value of DIP switch or

output value to 7-segment display to be display.

Hexadecimal Number (HEX)
The suitable time for hexadecimal number to be used in DVP-PLC system.
M To be operand in application command. For example: MOV H1A2B DO0. (constant H)

Constant K:
In PLC, it is usually have K before constant to mean decimal number. For example, K100 means 100

in decimal number.

Exception: The value that is made up of K and bit equipment X, Y, M, S will be bit, byte, word or
double word. For example, K2Y10, K4M100. K1 means a 4-bit data and K2~K4 can be 8, 12
and 16-bit data separately.

Constant H:
In PLC, it is usually have H before constant to mean hexadecimal number. For example, H100

means 100 in hexadecimal number.

The Function of Auxiliary Relay
There are output coil and A, B contacts in auxiliary relay M and output relay Y. It is unlimited usage

times in program. User can control loop by using auxiliary relay, but can’t drive external load directly.
There are two types divided by its characteristics.
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1.Auxiliary relay for general

Chapter 17PLC Function

. It will reset to Off when power loss during running. Its
state will be Off when power on after power loss.

2.Auxiliary relay for special

: Each special auxiliary relay has its special function.

Please don’t use undefined auxiliary relay.

The Function of Timer
The unit of timer is 1ms, 10ms and 100ms. The count method is count up. The output coil will be On

when the present value of timer equals to the settings. The setting is K in decimal number. Data

register D can be also used as settings.

» The real setting time of timer = unit of timer * settings

The Features and Functions of Counter

Item 16-bit counters 32-bit counters
Type General General High speed
Count direction |Count up Count up/down
Settings 0~32,767 -2,147,483,648~+2,147,483,647
(l?()er?é?:r]atte for Constant K or data register D Constant K or data register D (2 for designated)
Present value |Counter will stop when attaining Counter will keep on counting when attaining
change settings settings
When count attains the settings When count up attains settings, contact will be
: On and latched.
Output contact |value, contact will be On and . . .
When count down attains settings, contact will
latched.
reset to Off.
. The present value will reset to 0 when RST command is executed and contact will
Reset action
reset to Off.
Present register |16-bit 32-bit

Contact action

After scanning, act together.
Act immediately when count attains. It has no
relation with scan period.

After scanning, act together.

Functions:

When pulse input signal of counter is from Off to On, the present value of counter equals to settings

and output coil is On. Settings are decimal system and data register D can also be used as settings.
16-bit counters CO~C79:

M  Setting range of 16-bit counter is KO~K32, 767. (KO is the same as K1. output contact will be
On immediately at the first count.

M  General counter will be clear when PLC is power loss. If counter is latched, it will remember the
value before power loss and keep on counting when power on after power loss.

M  If using MOV command, WPLSoft to send a value, which is large than setting to CO, register, at
the next time that X1 is from Off to On, CO counter contact will be On and present value will be
set to the same as settings.

M The setting of counter can use constant K or register D (not includes special data register
D1000~D1044) to be indirect setting.

M If using constant K to be setting, it can only be positive number but if setting is data register D, it

can be positive/negative number. The next number that counter counts up from 32,767 is
-32,768.
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Example:
LD

X0

X0
RST Co ||
LD X1 X1
CNT CO K5 ]
LD co co
ouT YO 0

1. When X0=0On, RST command is executed,
CO reset to 0 and output contact reset to

Off.

2. When X1 is from Off to On, counter will
count up (add 1).
3. When counter CO attains settings K5, CO

present

I
I
1
co !
I
1
1

contact is On and CO = setting =K5. CO

value

won’'t accept X1 trigger signal and CO 0
remains Kb. Contacts YO, CO |—|_
17.4.2 Special Auxiliary Relays
Special . Read(R)/
M Function Write(W)
M1000 |Normally open contact (a contact). This contact is On when running and it is Read onl
On when the status is set to RUN. y
M1001 |Normally closed contact (b contact). This contact is Off when running and it is Read only
Off when the status is set to RUN.
M1002 | On only for 1 scan after RUN. Initial pulse is contact a. It will get positive Read only
pulse in the RUN moment. Pulse width=scan period.
M1003 | Off only for 1 scan after RUN. Initial pulse is contact a. It will get negative Read only
pulse in the RUN moment. Pulse width=scan period.
M1004 | Reserved -
M1005 | Fault indication of the AC motor drives Read only
M1006 | Output frequency is 0, M1006 On Read only
M1007 |Operation direction of AC motor drives (FWD: M1007 Off, REV: M10070n)  Read only
M1008 -
~ Reserved
M1010
M1011 [10ms clock pulse, 5ms On/5ms Off Read only
M1012 |100ms clock pulse, 50ms On / 50ms Off Read only
M1013 |15 clock pulse, 0.5s On / 0.5s Off Read only
M1014 |1min clock pulse, 30s On / 30s Off Read only
M1015 |Frequency attained, M1015=0On Read only
M1016 | Parameter read/write error, M1016=0n Read only
M1017 | Succeed to write parameter, M1017 =On Read only
M1018 |Reserved
M1019 |Reserved
M1020 |Zero flag Read only
M1021 | Borrow flag Read only
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M1022 | Carry flag Read only
M1023 |Divisoris 0 Read only
M1024 | Reserved -
M1025 RUN(ON)/ STOP(OFF) the AC motor drive Read/Write
M1026 | The operation direction of the AC motor drive (FWD: OFF, REV: ON) Read/Write
M1027 |AC motor drive reset Read/Write
M1028 Reserved
M1029 |Reserved
M1030 |Reserved
M1031 |Reserved
M1032 |Reserved
M1033 |Reserved
M1034 Enable CANopen real time control Read/Write
M1035 -

~ Reserved
M1039
M1040 |Power On Read/Write
M1041 |Reserved -
M1042 Quick stop Read/Write
M1043 Reserved -
M1044 |Halt Read/Write
M1045 -

~ Reserved
M1047
M1048 |New position Read/Write
M1049 Change now Read/Write
M1050 |Reserved
M1051 Reserved
M1052 |Lock Read/Write
M1053 -

~ Reserved
M1054
M1055 |Home Read/Write
M1056 |Power on ready Read only
M1057 |Reserved -
M1058 |On quick stopping Read only
M1059 CANopen master setting complete Read only
M1060 |Initializing CANopen slave Read only
M1061 |Initialize CANopen slave failed Read only
M1062 Reserved -
M1063 |Target torque attained Read only
M1064 |Target position attained Read only
M1065 [Set pos ack Read only
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M1066 Read/ Write CANopen data complete Read only
M1067 Read/ Write CANopen data suceed Read only
M1068 -
~ Reserved
M1070
M1071 |Home error Read only
M1072 |Reserved
M1073 |Reserved
M1079
17.4.3 Special Registers
Special D : Read(R)/
P Function Write(W)
D1000 |Reserved -
D1001 |PLC firmware version Read only
D1002 |Program capacity Read only
D1003 |Checksum Read only
D1004
~ Reserved -
D1009
D1010 |Present scan time (Unit: 0.1ms) Read only
D1011  |Minimum scan time (Unit: 0.1ms) Read only
D1012 |Maximum scan time (Unit: 0.1ms) Read only
D1013
~ Reserved -
D1019
D1020 |Output frequency (0.000~600.00HZz) Read only
D1021 |Output current (##H#HE.#A) Read only
The ID of the extension card: Read only
0: no card
D1022 |1: Relay Card( 6 out )
2:1/0 Card (4in 2 out)
3~7: Reserved
The ID of the extension card:
0: no card
1: DeviceNet Slave
D1023 2: Profibus-DP Slave Read only
3: CANopen Slave
4: Modbus-TCP Slave
5: EtherNeV/IP Slave
6~8: Reserved
D1024
~ Reserved -
D1026
D1027 |Frequency command of the PID control Read only
D1028 |The responsive value of AUl AVI (analog voltage input) (0.00~100.00%) Read only
D1029 |The responsive value of AUl ACI (analog current input) (0.0~100.00%) Read only
D1030 |The corresponding value for AUI (-100.0~100.00%) Read only
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Special D : Read(R)/
Function Write(W)
D1031
~ Reserved -
D1035
D1036 |AC motor drive error code Read only
D1037 | AC motor drive output frequency Read only
D1038 |DC Bus voltage Read only
D1039 |Output voltage Read only
D1040 |Analog output value AFM1 (-100.00~100.00%) Read/Write
D1041
~ Reserved -
D1042
D1043 User defined (When Pr.00.04 is set to 28, the register data will be displayed Read/Write
as C xxx)
D1044 |Reserved -
D1045 |Analog output value AFM2 (-100.00~100.00%) Read/Write
D1046
~ Reserved -
D1049
Actual mode
0: Velocity mode
D1050 |1: Position mode Read only
2: Torque mode
3: Homing mode
D1051 |Actual position (Low word) Read only
D1052 |Actual position (High word) Read only
D1053 |Actual torque Read only
D1054 Read only
~ Reserved
D1059
Mode setting
0: Velocity Mode
D1060 1: Position Mode Read/Write
2: Torque Mode
3: Homing Mode
D1061 |Reserved -
D1062 |Reserved -
D1063 |Year Read only
D1064 |Week Read only
D1065 |Month Read only
D1066 |Day Read only
D1067 |Hour Read only
D1068 |Minute Read only
D1069 |Second Read only
CANopen Master Special D (It can be written only when PLC is at STOP)
Power
Special D Function i Failure Fact_ory R/W
Map M Setting
emory
The station which completed CANopen
D1070 itialization (bito=Machine codeO ......) NO | NO 0 R
The station which error occurs during CANopen
D1071 i itialization (bito=Machine codeo .......) NO | NO 0 R
D1072 Reserved - - -
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Power
Special D Function I:/IDO Failure Factp Y RwW
ap Memory Setting
D1073 CANopen station cut off (bitO=Machine NO NO R
codeO ....... )
Error code of master error
0: no error
D1074 1: slave setting error NO NO 0 R
2: synchronous cycle setting error (the setting is
too low)
D1075 Reserved - - -
D1076 SDO fault (main index value) NO NO R
D1077 SDO fault (sub-index value) NO NO R
D1078 SDO fault (error code L) NO NO R
D1079 SDO fault (error code H) NO NO R
D1080 Reserved - - -
D1081 Reserved NO NO R
D1082 Reserved NO NO R
D1083 Reserved NO NO R
D1084 Reserved NO NO R
D1085 Reserved NO NO R
D1086 Reserved NO NO R
D1087  |Reserved
D1089
D1090 Synchronous cycle setting NO YES 4 RwW
D1091 The station for initialization during initializing NO YES | FFFFH RW
process.
D1092 Delay time before initializing NO YES 0 RW
D1093 Break off detection time NO YES [1000ms| RW
D1094 Times of Break off detection NO YES 3 RW
D1095
~ Reserved - - -
D1096
Type of P to P send (PDO) RW
D1097 Setting range: 1~240 NO YES 1
Type of P to P received (PDO) RW
D1098 Setting range: 1~240 NO YES 1
Delay time of initialization complete RW
D1099 Setting range: 1~60000 sec. NO YES | 15sec
Special D : Read(R)/
P Function Write(W)
D1100 |Target frequency 1 Read only
D1101 |Target frequency 2 Read only
D1102 |Reference frequency Read only
D1103 |Reserved -
D1104 |Reserved -
D1105 |Target torque Read only
D1106 |Reserved -
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i : Read(R)/
Special D Function Write((VV))
D1110
D1111 |Inner COM station cut off (bitO=Machine codeO ....... ) Read only
D1112 The station which error occurs during inner COM initialization(bitO=Machine R
ead only
codel ....... )
D1113
~ Reserved -
D1129
D1130 |Inner COM salve 1 control word Read only
D1131 |Inner COM salve 1 mode Read only
D1132 |Inner COM salve 1 reference command L Read only
D1133 |Inner COM salve 1 reference command H Read only
D1134
~ Reserved -
D1137
D1138 |Inner COM salve 1 response info L Read only
D1139 |Inner COM salve 1 response info H Read only
D1140 |Inner COM salve 2 control word Read only
D1141 |Inner COM salve 2 mode Read only
D1142 |Inner COM salve 2 reference command L Read only
D1143 |Inner COM salve 2 reference command H Read only
D1144
~ Reserved -
D1147
D1138 |Inner COM salve 2 response info L Read only
D1139 |Inner COM salve 2 response info H Read only
D1140 |Inner COM salve 3 control word Read only
D1141 |Inner COM salve 3 mode Read only
D1142 |Inner COM salve 3 reference command L Read only
D1143 |Inner COM salve 3 reference command H Read only
D1144
~ Reserved -
D1147
D1138 |Inner COM salve 3 response info L Read only
D1139 |Inner COM salve 3 response info H Read only
D1140 |Inner COM salve 4 control word Read only
D1141 |Inner COM salve 4 mode Read only
D1142 |Inner COM salve 4 reference command L Read only
D1143 |Inner COM salve 4 reference command H Read only
D1144 |Reserved
D1147
D1138 |Inner COM salve 4 response info L Read only
D1139 |Inner COM salve 4 response info H Read only
D1170
~ Reserved -
D1199

CP2000 supports up to 8 CANopen protocol slaves; each slave occupies 100 of special D

register and is numbered in 1~8. There are in total of 8 stations.

Slave No.

Slave No. 1 D2000

D2001

Station number
Factory code(L)
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~

D2099 Mapping address 4 (H)of receiving station
Slave No. 2 D2100 Station number
D2101 Factory code(L)
D2199 Mapping address 4(H) of receiving station
4
Slave No. 3 D2200 Station number
D2201 Factory code(L)
D2299 Mapping address 4(H) of receiving station
4
U
Slave No. 8 D2700 Station number
D2701 Factory code(L)
D2799 Mapping address 4(H)of receiving station
4
Slave No. 0~7
Special D Function PDO | o g |Pre-defined| o,y
Map setting
« |Station number of slave No. n
D200(r)]+100 Setting range: 1~127 NO 0 RW
0: CANopen disable
« | The category of slave No. n
D2001n+100 192H: AC motor drive/ AC servo motor and drive NO 0 R
191H: remote I/O module
D200i+100 Factory code (L) of slave No. n NO 0 R
D200(r51+100 Factory code (H) of slave No. n NO 0 R
D2004r1]+100 Factory product code (L) of slave No. n NO 0 R
D200i+100 Factory product code (H) of slave No. n NO 0 R
Basic definition
Slave No. 0~7
: . PDO Pre-defined CAN PDO
Special D Function Map Save setting Index 172 34 R/W
6007H-001
D2006+100*n |reatment for slave No. n/ ypq 0 e o e RW
communication disconnect OH
YES 603FH-001
D2007+100*n |[Error code of slave No. n 0 OH ° e ¢ R
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YES 6040H-001
D2008+100*n |Control word of slave No. n 0 oH RwW
YES 6041H-001
D2009+100*n |Status word of slave No. n 0 oH R
YES 6060H-000
D2010+100*n|Control mode of slave No. n 2 8K RW
YES 6061H-000
D2011+100*n |Actual mode of slave No. n 2 8K R
Speed Control
Slave No. 0~7
: . PDO Pre-define  CAN PDO
Special D Function Map Save d Setting Index e R/W
YES 6042H-001
D2012+100*n | Target speed of slave No. n 0 OH RwW
YES 6043H-001
D2013+100*n |Actual speed of slave No. n 0 oH R
igti 6044H-001
D2014+100*n Speed deviation of slave No. YES 0 R
n OH
. 604FH-002
D2015+100*n |Accel. Time of slave No. n YES 1000 oH R
_ 6050H-002
D2016+100*n|Decel. Time of slave No. n YES 1000 oH RW
Torque control
Slave No. 0~7
. : PDO Pre-defined CAN PDO
Special D Function Map Save Setting Index 513 R/W
6071H-001
D2017+100*n |Target torque of slave No.n | YES 0 oH RwW
6077H-001
D2018+100*n |Actual torque of slave No.n | YES 0 oH R
6078H-001
D2019+100*n|Actual current of slave No. n | YES 0 oH R
Position control
Slave No. 0~7
. . PDO Pre-defined CAN PDO
Special D Function Map Save Setting Index 513 R/W
« | Target position(L) of slave
D2020+100*n No.n YES 0 607AH-002 RwW
Target position(H) of slave ¢
D2021+100n | 9= P YES 0 OH RW
D2022+100°n Mo U2 position(L) of slave | YES 0  6064H-002 e R
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D2023+100*n ﬁgtu:l position(H) of slave YES 0 OH R
«. |Speed diagram(L) of slave
D2024+100*n | 3= YES 10000 | g081H-002 RW
D2025+100*n S[;\)lgeﬂ diagram (H) of slave YES 0 OH RW
20XXH address corresponds to Ml MO Al AO.
Slave No. n=0~7
: . PDO Pre-defined] CAN PDO
Special D Function Map Save Setting Index 172 R/W
2026H-011
D2026+100*n |MI status of slave No. n YES 0 OH ° RW
. YES 2026H-411
D2027+100*n MO setting of slave No. n 0 OH ) RwW
YES 2026H-611
D2028+100*n|Al1 status of slave No. n 0 OH ° RwW
YES 2026H-621
D2029+100*n|Al2 status of slave No. n 0 OH ° RwW
2026H-631
D2030+100*n |AlI3 status of slave No. n YES 0 oH ° RwW
2026H-A11
D2031+100*n|AO1 status of slave No. n YES 0 oH ° RwW
YES 2026H-A2
D2032+100*n |AO2 status of slave No. n 0 10H ° RwW
YES 2026H-A3
D2033+100*n |AO3 status of slave No. n 0 10H ° RwW
. : PDO Pre-defined
Special D Function Map Save Setting R/W
D2034+100*n | Transmission setting of slave No. n NO YES 000AH RW
D2035+100*n The mellp.plng adldress 1(L) for slave No. n NO YES 0010H RW
transmitting station 1
D2036+100*N The mallp.plng ad'dress 1(H) for slave No.n NO YES 6040H RW
transmitting station 1
D2037+100*n The mgp.plng ad.dress 2(L) for slave No. n NO YES 0010H RW
transmitting station 1
D2038+100*n The mellp_plng ad_dress 2(H) for slave No.n NO YES 6042H RW
transmitting station 1
D2039+100*n The mellp.plng adldress 3(L) for slave No. n NO YES 0 RW
transmitting station 1
D2040+100*n The mallp.plng ad'dress 3(H) for slave No.n NO YES 0 RW
transmitting station 1
D2041+100*n The mgp.plng ad.dress 4(L) for slave No. n NO YES 0 RW
transmitting station 1
D2042+100*n The mellp_plng ad_dress 4(H) for slave No.n NO YES 0 RW
transmitting station 1
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. . PDO Pre-defined

Special D Function Map Save Setting R/W

D2043+100*n The mz-:lp.plng ad.dress 1(L) for slave No. n NO YES 0110H RW
transmitting station 2

D2044+100*n The meflp_plng ad_dress 1(H) for slave No.n NO YES 2026H RW
transmitting station 2

D2045+100*n The mellp.plng aqdress 2(L) for slave No. n NO YES 6110H RW
transmitting station 2

D2046+100*N The mallp.plng ad'dress 2(H) for slave No.n NO YES 2026H RW
transmitting station 2

D2047+100*n The mz-:lp.plng ad.dress 3(L) for slave No. n NO YES 6210H RW
transmitting station 2

D2048+100*n The meflp_plng ad_dress 3(H) for slave No.n NO YES 2026H RW
transmitting station 2

D2049+100*n The mellp.plng aqdress 4(L) for slave No. n NO YES 6310H RW
transmitting station 2

D2050+100*N The mallp.plng ad'dress 4(H) for slave No.n NO YES 2026H RW
transmitting station 2

D2051+100*n The mz-:lp.plng ad.dress 1(L) for slave No. n NO YES 0010H RW
transmitting station 3

D2052+100*n The meflp_plng ad_dress 1(H) for slave No.n NO YES 6040H RW
transmitting station 3

D2053+100*N The mellp.plng aqdress 2(L) for slave No. n NO YES 0020H RW
transmitting station 3

D2054+100*n The mallp.plng ad'dress 2(H) for slave No.n NO YES 607AH RW
transmitting station 3

D2055+100*n The mz-:lp.plng ad.dress 3(L) for slave No. n NO YES 0 RW
transmitting station 3

D2056+100*n The meflp_plng ad_dress 3(H) for slave No.n NO YES 0 RW
transmitting station 3

D2057+100*n The mellp.plng aqdress 4(L) for slave No. n NO YES 0 RW
transmitting station 3

D2058+100*N The mallp.plng ad'dress 4(H) for slave No.n NO YES 0 RW
transmitting station 3

D2059+100*n The mz-:lp.plng ad.dress 1(L) for slave No. n NO YES 0010H RW
transmitting station 4

D2060+100*n The meflp_plng ad_dress 1(H) for slave No.n NO YES 6040H RW
transmitting station 4

D2061+100*n The mellp.plng aqdress 2(L) for slave No. n NO YES 0010H RW
transmitting station 4

D2062+100*N The mallp.plng ad'dress 2(H) for slave No.n NO YES 6071H RW
transmitting station 4

D2063+100*n The mz-:lp.plng ad.dress 3(L) for slave No. n NO YES 0 RW
transmitting station 4

D2064+100*n The meflp_plng ad_dress 3(H) for slave No.n NO YES 0 RW
transmitting station 4

D2065+100*n The mellp.plng aqdress 4(L) for slave No. n NO YES 0 RW
transmitting station 4

D2066+100*N The mallp.plng ad'dress 4(H) for slave No.n NO YES 0 RW
transmitting station 4

D2067+100*n |Receiving setting of slave No. n NO YES 0000H RwW
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. : PDO Pre-defined

Special D Function Map Save Setting R/W

D2068+100*N The .m.applng.address 1(L) for slave No. n NO YES 0010H RW
receiving station 1

D2069+100*n The .m.applng.address 1(H) for slave No.n NO YES 6041H RW
receiving station 1

D2070+100*n The .m.applng.address 2(L) for slave No. n NO YES 0010H RW
receiving station 1

D2071+100*n The .m.applng.address 2(H) for slave No.n NO YES 6043H RW
receiving station 1

D2072+100*n The .m.applng.address 3(L) for slave No. n NO YES 0 RW
receiving station 1

D2073+100*n The .m.applng.address 3(H) for slave No.n NO YES 0 RW
receiving station 1

D2074+100%n The .m.applng.address 4(L) for slave No. n NO YES 0 RW
receiving station 1

D2075+100*n The .m.applng.address 4(H) for slave No.n NO YES 0 RW
receiving station 1

D2076+100*n The .m.applng.address 1(L) for slave No. n NO YES 4110H RW
receiving station 2

D2077+100*n The .m.applng.address 1(H) for slave No.n NO YES 2026H RW
receiving station 2

D2078+100%n The .m.applng.address 2(L) for slave No. n NO YES A110H RW
receiving station 2

D2079+100*N The .m.applng.address 2(H) for slave No.n NO YES 2026H RW
receiving station 2

D2080+100*n The .m.applng.address 3(L) for slave No. n NO YES A210H RW
receiving station 2

D2081+100*n The .m.applng.address 3(H) for slave No.n NO YES 2026H RW
receiving station 2

D2082+100*N The .m.applng.address 4(L) for slave No. n NO YES A310H RW
receiving station 2

D2083+100*N The .m.applng.address 4(H) for slave No.n NO YES 2026H RW
receiving station 2

D2084+100*n The .m.applng.address 1(L) for slave No. n NO YES 0010H RW
receiving station 3

D2085+100*n The .m.applng.address 1(H) for slave No.n NO YES 6041H RW
receiving station 3

D2086+100*N The .m.applng.address 2(L) for slave No. n NO YES 0020H RW
receiving station 3

D2087+100*N The .m.applng.address 2(H) for slave No.n NO YES 6064H RW
receiving station 3

D2088+100*N The .m.applng.address 3(L) for slave No. n NO YES 0 RW
receiving station 3

D2089+100*n The .m.applng.address 3(H) for slave No.n NO YES 0 RW
receiving station 3

D2090+100*n The .m.applng.address 4(L) for slave No. n NO YES 0 RW
receiving station 3

D2091+100*n The .m.applng.address 4(H) for slave No.n NO YES 0 RW
receiving station 3

D2092+100*n The mapping address 1(L) for slave No. n NO YES 0010H RW

receiving station 4
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. : PDO Pre-defined

Special D Function Map Save Setting R/W

D2093+100*N The .m.applng.address 1(H) for slave No.n NO YES 6041H RW
receiving station 4

D2094+100*n The .m.applng.address 2(L) for slave No. n NO YES 0010H RW
receiving station 4

D2095+100*n The .m.applng.address 2(H) for slave No.n NO YES 6077H RW
receiving station 4

D2096+100*N The .m.applng.address 3(L) for slave No. n NO YES 0 RW
receiving station 4

D2097+100*n The .m.applng.address 3(H) for slave No.n NO YES 0 RW
receiving station 4

D2098+100*n The .m.applng.address 4(L) for slave No. n NO YES 0 RW
receiving station 4

D2099+100*n The .m.applng.address 4(H) for slave No.n NO YES 0 RW
receiving station 4

17.4.4 Communication Address for PLC Devices

Device Range Type Address (Hex)
X 00~17 (Octal) bit 0400~040F
Y 00~17 (Octal) bit 0500~050F
T 00~159 bit/word 0600~069F
M 000~799 bit 0800~0B1F
M 1000~1079 bit 0BE8~0C37
C 0~79 bit/word OE00~0OE47
D 00~399 word 1000~118F
D 1000~1099 word 13E8~144B
D 2000~2799 word 17D0~1AEF

Function Code

Function Code Description Supported Devices
01 Read coil status Y,M,T,C
02 Read input status X,Y,M,T,C
03 Read one data T,C,D
05 Force changing one coil status Y MT,C
06 Write in one data T,C,D
OF Force changing multiple coil Y,M,T,C
status
10 Write in multiple data T,C,D

Only when PLC is at Stop status, PLC data can be read/write via communication device. When PLC
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is at Run status, the communication address should be the mapping address, e.g. for Pr.04-00 it
maps to 0400H.

(=) MeE

When PLC function is activated, CP2000 can Read/Write the PLC and drive’s parameter by different addresses
(pre-defined station number for the AC motor drive is 1, for PLC station number is 2)
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17.5 Commands

17.5.1 Basic Commands

Chapter 17PLC Function

Commands
Commands Function Operands
LD Load contact A XY, MTC
LDI Load contact B XY,MTC
AND Series connection with A contact XY,MTC
ANI Series connection with B contact X,Y,M,T,C
OR Parallel connection with A contact XY, MTC
ORI Parallel connection with B contact XY, MTC
ANB Series connects the circuit block --
ORB Parallel connects the circuit block --
MPS Save the operation result --
MRD Read the operation result (the pointer is _
not moving)
MPP Read the result --
Output Command
Commands Function Operands
ouT Drive coil Y, M
SET Action latched (ON) Y, M
RST Clear the contacts or the registers Y,M,T,C,D
Timer and Counter
Commands Function Operands
TMR 16-bit timer T-K or T-D
CNT 16-bit counter C-Kor C-D (16 bit)
Main Control Command
Commands Function Operands
MC Connect the common series connection NO~N7
contacts
MCR Disconnect the common series connection NO~N7

contacts

Rising-edge/fall

ing-edge Detection Commands of Contact

Commands

Function Operands
LDP Rising-edge detection operation starts X, Y,M, T, C
LDF Falling-edge detection operation starts X,Y,M,T,C
ANDP Rising-edge detection series connection X,Y,M, T,C
ANDF Falling-edge detection series connection XY, MTC
ORP Rising-edge detection parallel connection XY, MTC
ORF Falling-edge detection parallel connection X,Y,M, T,C
Rising-edge/falling-edge Output Commands
Commands Function Operands
PLS Rising-edge output Y, M
PLF Falling-edge output Y, M
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End Command

Commands Function Operands
END Program end --
Other Command
Commands Function Operands
NOP No function -
INV Inverse operation result --
P Indicator P
17.5.2 Explanation for the Command
Mnemonic Function
Load A contact
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —

Explanation

Example

L The LD command is used on the A contact that has its start from the left BUS or

the A contact that is the start of a contact circuit. Function of the command is to

save present contents, and at the same time, save the acquired contact status

into the accumulative register.

Ladder diagram

Command code

Operation

X0 X1 LD X0 Load contact A of X0
| | | | | @
| [ | Connect to contact A of
AND X1 . )
X1 in series
ouT Y1 Drive Y1 coil
Mnemonic Function
LDI Load B contact
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —

Explanation

Example

The LDI command is used on the B contact that has its start from the left BUS or

the B contact that is the start of a contact circuit. Function of the command is to

save present contents, and at the same time, save the acquired contact status

into the accumulative register.

Ladder diagram:

X1
||

—

QD
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Command code:
X0
X1

LDI
AND

ouT

Y1

Operation:

Load contact B of X0
Connect to contact A of
X1 in series

Drive Y1 coll
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Mnemonic Function
Series connection- A contact
X0~X17 YO~Y17 MO~M799 | T0~159 C0~C79 | D0O~D399
Operand
v v v v v —

The AND command is used in the series connection of A contact. The function of the

command is to readout the status of present specific series connection contacts first,
xplanation

and then to perform the “AND” calculation with the logic calculation result before the

contacts, thereafter, saving the result into the accumulative register.

Ladder diagram: Command code: Operation:
| X1 X0 LD X1 Load contact B of
| | | X1
| 1/1I | @
AND %0 Connect to contact

A of X0 in series
ouT Y1 Drive Y1 coil

Mnemonic Function
ANI Series connection- B contact
X0~X17 YO~Y17 MO~M799 TO~159 C0~C79 D0~D399
Operand
v v v v v —

The ANI command is used in the series connection of B contact. The function of the

command is to readout the status of present specific series connection contacts first,
and then to perform the “AND” calculation with the logic calculation result before the
contacts, thereafter, saving the result into the accumulative register.

Ladder diagram: Command code:  Operation:

Example | X1 Load contact A of

X0
———C cT o«

Connect to contact

ANI X0
B of X0 in series

ouT Y1 Drive Y1 coil

Mnemonic Function

m Parallel connection- A contact
X0~X17 YO~Y17 MO~M799 | T0~159 C0~C79 | D0~D399
Operand
v v v v v —

The OR command is used in the parallel connection of A contact. The function of the

command is to readout the status of present specific series connection contacts, and

then to perform the “OR” calculations with the logic calculation result before the
contacts, thereafter, saving the result into the accumulative register.

17-35




Ladder diagram: Command code: Operation:

X0 Load contact A of
| LD X0
> .

| |
|
>|(? Connect to contact
[

OR X1 )
A of X1 in parallel

ouT Y1 Drive Y1 coil

Mnemonic Function

Parallel connection- B contact

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

Operand
v v v v v —

The ORI command is used in the parallel connection of B contact. The function of the
Explanation command is to readout the status of present specific series connection contacts, and
then to perform the “OR” calculations with the logic calculation result before the

contacts, thereafter, saving the result into the accumulative register.

Ladder diagram: Command code: Operation:
Example LD X0 Load tact A of X0
X0 oad contactAo
— b
| Connect to contact B of
ORI X1 ,
X1 X1 in parallel
M OouT Y1 Drive Y1 call
Mnemonic Function

ANB Series connection (Multiple Circuits)

Operand None

To perform the “ANB” calculation between the previous reserved logic results and
xplanation
contents of the accumulative register.

Ladder diagram: Command code: Operation:
LD X0  Load contact A of X0

X0 X1
‘ I ANB M @ ORI X2 Connect to contact B of
X2 in parallel
)'1(/12 >|<1|3 LDI X1  Load contact B of X1
| || N X Connect to contact A of
Block A Block B O 3 X3 in parallel
ANB Copnect circuit block in
series
ouT Y1  Drive Y1 caoll
Mnemonic Function

ORB Parallel connection (Multiple circuits)

Operand None
ORB is to perform the “OR” calculation between the previous reserved logic results
Explanation
and contents of the accumulative register.
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Ladder diagram:

X0 X1 Block A

X2 X3 '\

M | ORB
Block B

Chapter 17PLC Function

Command code: Operation:

LD X0 Load contact A of X0

AN X1 Cor_mect _to contact B of
X1 in series

LDI X2 Load contact B of X2

AND X3 Cor)nect _to contact A of
X3 in series

ORB Connect circuit block in
parallel

ouT Y1 Drive Y1 coil

Mnemonic
MPS
Operand

Function

Store the current result of the internal PLC operations

None

Explanation

To save contents of the accumulative register into the operation result. (the result

operation pointer pluses 1)

Mnemonic
MRD
Operand

Function

Reads the current result of the internal PLC operations

None

Explanation

Reading content of the operation result to the accumulative register. (the pointer of

operation result doesn’t move)

Mnemonic
MPP
Operand

Function

Reads the current result of the internal PLC operations

None

Explanation

Example

Reading content of the operation result to the accumulative register. (the stack pointer

will decrease 1)

Ladder diagram:

R,
—C
iG>

— >

END
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Command code: Operation:

LD X0 Load contact A of X0
MPS Save in stack
Connect to contact A of
AND X1 X1 in series

ouT Y1 Drive Y1 coil
Read from the stack

MRD (without moving
pointer)
Connect to contact A of
AND X2 X2 in series
ouT MO  Drive MO coil
MPP Read from the stack

ouT Y2  Drive Y2 caoll
END End program



Mnemonic
ouT

Operand

Function

Output coil

X0~X17

YO~Y17

MO0~M799

T0~159

C0~C79

D0~D399

v

v

Explanation

Output the logic calculation result before the OUT command to specific device.

Motion of coil contact:

OUT command

Contact
Operation B contact
result Coil A contact
(normally
(normally open)
closed)
FALSE Off Non-continuity | Continuity
TRUE On Continuity Non-continuity
Ladder diagram: Command code: Operation:
| X9 N LD X0  Load contact B of X0
| 1/1I | @ Connect to contact A of
AND X1 . .
X1 in series
ouT Y1l Drive Y1 caoll
Mnemonic Function
SET Latch (ON)
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand S, L,

When the SET command is driven, its specific device is set to be “ON,” which will

keep “ON” whether the SET command is still driven.  You can use the RST command

to set the device to “OFF”.
Ladder diagram:

Command code:

Operation:

Example | X0 YO0 LD X0 Load contact A of X0
B /] SET| Y1
| Connect to contact B of
AN YO _ _
YO0 in series
SET Y1 Y1 latch (ON)
Mnemonic Function
RST Clear the contacts or the registers
X0~X17 YO~Y17 MO~M799 T0~159 CO0~C79 D0~D399
Operand
— v v v v v

Explanation

When the RST command is driven, motion of its specific device is as follows:

Device
Y,M

T,C
D

Status

Coil and contact will be set to “OFF”.

Present values of the timer or counter will be set to 0, and the coil
and contact will be set to “OFF.”

The content value will be set to 0.

When the RST command is not driven, motion of its specific device is unchanged.
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Command code: Operation:

Example | Ladder diagram

X LD X0 Load contact A of X0
}7| RST| Y5 RST Y5 Clear contact Y5
Mnemonic Function

TMR 16-bit timer
T-K TO~T159, KO~K32,767
T-D TO~T159, D0O~D399

Operand

When TMR command is executed, the specific coil of timer is ON and timer will start to

Explanation . . ) . . .
count. When the setting value of timer is attained (counting value >= setting value),

the contact will be as following

Open
NO(Normally Open) contact

collector

Close
NC(Normally Closed) contact

collector

When the RST command is not driven, motion of its specific device remains

unchanged.
Ladder Diagram: Command code: Operation:
>|<(|) — LD X0  Load contact A of X0
I e 1000 T™MR T5  Setting of T5 counter
K1000 is K1000.
Mnemonic Function
CNT Clear contact or register
C-K C0~C79, KO~K32,767
Operand
C-D C0~C79, D0~D399

When the CNT command is executed from OFF->ON, which means that the counter
Explanation

coil is driven, and 1 should thus be added to the counter’s value; when the counter
achieved specific set value (value of counter = the setting value), motion of the
contact is as follows:

Open
NO(Normally Open) contact
collector
Close
NC(Normally Close) contact
collector

If there is counting pulse input after counting is attained, the contacts and the counting
values will be unchanged. To re-count or to conduct the CLEAR motion, please use
the RST command.

_ Command code: Operation
Example | Ladder diagram:
X0 LD X0  Load contact A of
| Ii CNT C2 | K100 CNT C2 K100 E?tglong of C2 counter is
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Mnemonic

Function

Master control Start/Reset

Operand

NO~N7

Explanation

1. MC is the main-control start command. When the MC command is executed, the

execution of commands between MC and MCR will not be interrupted. When MC

command is OFF, the motion of the commands that between MC and MCR is

described as follows:
Command

Timer

Accumulative timer

Subroutine timer

Counter

Coils driven up by the OUT

command

Devices driven up by the SET

and RST commands

Application commands

Description
The counting value is set back to zero, the coil and
the contact are both turned OFF
The coil is OFF, and the timer value and the
contact stay at their present condition
The counting value is back to zero. Both coil and
contact are turned OFF.
The coil is OFF, and the counting value and the
contact stay at their present condition

All turned OFF

Stay at present condition

All of them are not acted , but the nest loop
FOR-NEXT command will still be executed for
times defined by users even though the MC-MCR
commands is OFF.

2. MCR is the main-control ending command that is placed at the end of the
main-control program and there should not be any contact commands prior to the

MCR command.

3. Commands of the MC-MCR main-control program support the nest program

structure, with 8 layers as its greatest. Please use the commands in order from NO~

N7, and refer to the following:

Ladder Diagram:

<

| G5 O
H

|

— X T TX T XX

——W TN T = T O
«—

N
o

P

s

o

pzd

ollE

o

10

s

o

Command code: Operation:
LD X0 Load A contact of X0
Enable NO common
MC NO series connection
contact
LD X1 Load A contact of X1
ouT YO0 Drive YO coil
LD X2 Load A contact of X2
Enable N1 common
MC N1 series connection
contact
LD X3 Load A contact of X3
ouT Y1 Drive Y1 coil
Disable N1 common
MCR N1 series connection

contact
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Disable NO common

MCR NO  series connection
contact
LD X10 Load A contact of X10
Enable NO common
MC NO  series connection
contact
LD X11 Load A contact of X0
Enable NO common
ouT Y10 series connection
contact
: Load A contact of X1
MCR No Drive YO coll
Mnemonic Function
LDP Rising-edge detection operation
X0~X17 YO~Y17 MO~M799 TO~159 C0~C79 D0~D399
Operand
v v v v v —

Exolanati Usage of the LDP command is the same as the LD command, but the motion is
xplanation
different. It is used to reserve present contents and at the same time, saving the

detection status of the acquired contact rising-edge into the accumulative register.

_ Command code: Operation:
Example | Ladder diagram: Start X0 rising-edge
X0 LDP X0 )
| gy )I('Il O detection
1t Y1 Series connection A
AND X1
contact of X1
ouT Y1  Drive Y1 coil

Please refer to the specification of each model series for the applicable range of
Remarks

operands.
If rising-edge status is ON when PLC power is off, then the rising-edge status will be
TRUE when PLC power is on.

Mnemonic Function
LDF Falling-edge detection operation
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —

Usage of the LDF command is the same as the LD command, but the motion is different. It is
Explanation| ysed to reserve present contents and at the same time, saving the detection status of the

acquired contact falling-edge into the accumulative register.

Ladder diagram: Command code: Operation:
Example X0 X1 Start X0 falling-edge
I | v 1 | @ -DF X0 Getection

Series connection A
contact of X1

Drive Y1 coil

AND X1
ouT Y1
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Operand

Function
Rising-edge series connection
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
v v v v v —

Explanation

ANDP command is used in the series connection of the contacts’ rising-edge detection.

Ladder diagram:

Command code:

Operation:
Example X0 X1 Load A contact of X0
GO = .
X1 rising-edge
ANDP detection in series
connection
ouT Drive Y1 caoill
Mnemonic Function
ANDF Falling-edge series connection
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —
ANDF command is used in the series connection of the contacts’ falling-edge detection.
Ladder diagram: Command code:  Operation:
E I Load A contact of X0
C R - : .
AL X1 falling-edge
ANDF detection in series
connection
ouT Drive Y1 caoll
Mnemanic Function
mRising-edge parallel connection
X0~X17 YO~Y17 MO~M799 T0~159 CO0~C79 D0~D399
Operand
v v v v v —

Explanation

Example

HEl

The ORP commands are used in the parallel connection of the contact’s

rising-edge detection.

Ladder diagram:
X0

| |
| QD
X1

f
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Command code:

LD

ORP

ouT

Operation:
Load A contact of X0

X1 rising-edge
detection in parallel
connection

Drive Y1 coil
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Mnemonic Function
ORF Falling-edge parallel connection
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —
The ORP commands are used in the parallel connection of the contact’s falling-edge
.
detection.
Ladder diagram: Command code: Operation:
Example X0 LD X Load A contact of X0
| '] @ 0 ,
| X1 falling-edge
X1 ORF X1 detection in parallel
l connection
ouT y1  Drive Y1 coill
Mnemonic Function
PLS Rising-edge output
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand L, L,

When X0=OFF—ON (rising-edge trigger), PLS command will be executed and MO will

send the pulse of one time which the length is the time needed for one scan cycle.
Ladder diagram: Command code: Operation:
X0 LD X0  Load A contact of X0
i i PLS| MO PLS Mo MO rising-edge output
MO
Load the contact A of
| SET| YO LD MO o
SET Yo YO latched (ON)
Timing diagram:
Xo__[1] M
MO_rl Time for one scan cycle |'|
vo__|
Mnemonic Function
PLF Falling-edge output
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand » L,

Explanation

Example

When X0= ON—OFF (falling-edge trigger), PLF command will be executed and MO
will send the pulse of one time which the length is the time for scan one time.

Ladder diagram:

X0

| |
I
MO
[ |
I

PLS| MO

SET| YO

17-43

LD
PLF
LD

SET

Command code:

X0

MO
MO
YO

Operation:

Load contact A of X0
MO falling-edge output
Load contact A of MO
YO0 latched (ON)



Timing Diagram:

Mnemonic
[=\\[»]
Operand

Xo__[] -
M O_H Time for one scan cycle |'|
Yo_|
Function
Program End
None

Explanation

It needs to add the END command at the end of ladder diagram program or

command program. PLC will scan from address o to END command, after the

execution it will return to address 0 and scan again.

Mnemonic

Function

NOP

No action

Operand

None

Explanation

NOP command does no operation in the program; the result of executing this

command will remain the logic operation. Use NOP command if user wants to delete

certain command without changing the length of the program.

Command code: Operation:
Ladder diagram:

Example LD X0  Load contact B of X0
NOP command will be simplified and not
displayed when the ladder diagram is NOP No function
displayed.

N OUT Y1 Drive Y1 coil
B
Mnemonic Function
INV Inverse operation result
Operand None

Explanation

The operation result (before executing INV command) will be saved inversely into

cumulative register.

Ladder diagram:

Command code:

Operation:

Example LD X0 Load contact A of X0
| 19 \ @ Operation result
| I N inversed
ouT Y1 Drive Y1 coil
Mnemonic Function
nlndicator
Operand P0~P255

Explanation

Indicator P allows APl 00 CJ command and API 01 CALL command to skip from 0.
Though it is not necessary to start from number 0, same number can not be used

twice or serious error would occuir.
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Command code: Operation:

Ladder diagram:
Example 0 LD X0  Load contact A of X0

X
— P10 CJ P10 Skip command CJ to
= P10
xi & :
propA .
P10 Indicator P10
LD X1 Load contact A of X1

ouT Y1 Drive Y1 coil

17.5.3 Description of the Application Commands

Mnemonic Codes P . STEPS
API Function
16-bit 32-bit Command 16bit | 32bit
01 CALL - v CALL subroutine 3 -
Loop control
06 FEND - - The end of main program 1 -
10 CMP - v Compare 7 13
Transmission| 11 ZCP - v Zone compare 9 17
Comparison | 12 MOV - v | Data Move 5 9
15 BMOV - v Block move 7 -
20 ADD - v Perform the addition of BIN 7 13
data
- Perform the subtraction of 13
v
Four 21 Sus BIN data !
Fundamental - Perform the multiplication 13
v
Operations of 22 MUL of BIN data /
Arithmetic 23 DIV - v CIPaetr;“orm the division of BIN 7 13
24 INC - v Perform the addition of 1 3 5
25 DEC - v Perform the subtraction of 1| 3 5
, 30 ROR - v Rotate to the right 5 -
Rotation and
Displacement| 31 ROL - v Rotate to the left 5 -
Data
_ 40 ZRST - v Zero Reset 5 -
Processing
Contact type | o915 LD& DLD& ) Egztact Logical Operation 5 9
logic Contact t [
ype logic
operation 216 LD DLD| ) operation LD # 5 9
217 LDA DLDA ) Egztact Logical Operation 5 9
Contact Logical Operation
218 AND& DAND& - AND# 5 9
Contact Logical Operation
219 ANDI DANDI - 5 9
AND#
Contact Logical Operation
220 AND? DAND? - 5 9
AND#
221 OR& DOR& i Contact Logical Operation 5 9
OR %
299 OR| DOR| i 80Rn;act Logical Operation 5 9
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Contact Logical Operation

223 ORA DORA - OR# 5 9

224 LD= DLD= - Load Compare LD 3% 5 9

225 LD > DLD > - Load Compare LD 3% 5 9

226 LD < DLD< - Load Compare LD 5 9

228 LD<> | DLD< > - Load Compare LD 3% 5 9

229 LD<= | DLD< = - Load Compare LD:% 5 9

230 LD>= | DLD> = - Load Compare LD:% 5 9

232 AND= | DAND= - AND Compare 5 9

233 AND> | DAND > - AND Compare i 5 9

Contact Type 234 AND< | DAND< - AND Compare i 5 9
Comparison | 236 | AND< > DA'iD< .| AND Compares 5 9
237 | AND< — DA'iD< i AND Compare3% 5 9

238 | AND> — DA"iD> ) AND Compare % 5 9

240 OR= DOR= - OR compare 3% 5 9

241 OR> DOR> - OR compare 3% 5 9

242 OR< DOR< - OR compare 3 5 9

244 OR< > | DOR< > - OR compare 3¢ 5 9

245 OR<= | DOR< = - OR compare 3% 5 9

246 OR>= | DOR> = - OR compare % 5 9

139 RPR - 4 Read the parameters 5 -

140 WPR - 4 Write the parameters 5 -

Special 141 FPID - v Drive PID control 9 -
command for| 142 FREQ - v Control the drive frequency | 7 -
AC motor 261 CANRX - 4 Read CANopen Slave data| 9 -
drive 263 TORQ - v Set target torque 5 -
264 CANTX - v Write CANopen Slave data 9 -

265 CANFLS _ v Update the mapping 3 i

special D of CANopen
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17.5.4 Explanation for the Application Commands

AP
o CALL 5 Call Subroutine
BiDevices Word devices "16-bit command (3 STEPS) :
XY M| K| HIKnXKnYKnM T | C D " CALL CALLP 7
Operands: B

‘32-bi
S: Operand S can designate P. 53 bit command

Operand S of CP2000 series can designate Flag signal: None
PO~P63.

. S: The pointer of call subroutine.
Xplanation
2. Edit the subroutine designated by the pointer after FEND instruction.

3. If only CALL instruction is in use, it can call subroutines of the same pointer

—

number with no limit of times.
4. Subroutine can be nested for 5 levels including the initial CALL instruction. (If
entering the sixth level, the subroutine won't be executed.)
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API

06 FEND — The end of the main program (First End)

Bit Devices Word devices ;16-bit command (1 STEP)
XY M K| HKnXKnYKknM T | Cc | D :FEND — —

Operands: 32-bitcommand
No operand = - ==
No contact to drive the instruction is required. Flag signal: None

1. This instruction denotes the end of the main program. It has the same function
as that of END instruction when being executed by PLC.

2.  CALL must be written after FEND instruction and add SRET instruction in the
end of its subroutine. Interruption program has to be written after FEND
instruction and IRET must be added in the end of the service program.

3. If several FEND instructions are in use, place the subroutine and interruption

service programs between the final FEND and END instruction.
4. After CALL instruction is executed, executing FEND before SRET will result in

errors in the program.
X1=0:,

—> ,
CALL : 0 Main
Command : program .
X1 . The progral

The programi —I I— CALL P63 flow when t|

flow: '
when X1=OFF

Vo i program jur
program . to PO.

FEND

Main
PO program

FEND

CALL instruction of N
P63 subroutine

SRET l

END
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API
CMP > (D) Compare

10 D

Bit Devices Word devices

XY M| K H KnXKnYKnM T  C | D }16-bit command (7 STEPS) :
S, % ook ok ok ok ok ok ok -CMP__  CMPP_
S, %k >k k k 3k %k k e S
D % | % 532bits command (13 STEPS)
Operand e
Operand D occupies 3 consecutive devices. Flag signal: None
1. : value comparsion 1, : value comparison 2 @: result

comparison

The contents in and are compared and result is stored in@.
The two comparison values are compared algebraically and the two values
are signed binary values. When b15 = 1 in 16-bit instruction, the comparison

will regard the value as negative binary values.
5. Designate device Y0, and operand D automatically occupies YO, Y1, and Y2.

6. When X10 = On, CMP instruction will be executed and one of YO, Y1, and Y2
will be On. When X10 = Off, CMP instruction will not be executed and YO, Y1,
and Y2 remain their status before X10 = Off.

7. If the user need to obtain a comparison result with = <, and #, make a series

parallel connection between YO ~ Y2.
X10

———— cmP | k10 [ D10 | vo |

YO0
— — 1fK10>D10, YO = On
Y1

— — 1fK10=D10, Y1=0n
Y2
— — 1fK10<D10, Y2=On

® N

8. To clear the comparison result, use RST or ZRST instruction.

X10
/] RST| MO
RST| M1
RST| M2
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API

ZCP
1 D
Bit Devices
XY M K
S *
S, *
S *
D % ok
Operands:

(D) Zone Compare

Word devices

KnXKnYKnM T | C D ‘46-pit command (9 STEPS)
Rk kR Rk Kk PZeP o zZCPP
* ok ok ok x ok
% | %k % | % 3k  >x ['32-bit command (17 STEPS) :

Flag signal: none

S.: Lower bound of zone comparison S,: Upper

bound of zone comparison S: Comparison value

D: Comparison result

Explanation 1.

*-

4.

S;: Lower bound of zone comparison S,: Upper bound of zone
comparison S: Comparison value D: Comparison result

S is compared with its S; S, and the result is stored in D.

When S; > S,, the instruction performs comparison by using S, as the
lower/upper bound.

The two comparison values are compared algebraically and the two
values are signed binary values. When b15 = 1 in 16-bit instruction or
b31 = 1 in 32-bit instruction, the comparison will regard the value as
negative binary values.

Designate device MO, and operand D automatically occupies MO, M1 and
M2.

When X0 = On, ZCP instruction will be executed and one of MO, M1, and
M2 will be On. When X10 = Off, ZCP instruction will not be executed and
MO, M1, and M2 remain their status before X0 = Off.

If the user need to obtain a comparison result with = <, and #, make a
series parallel connection between YO ~ Y2.

—X

ZCP | K10 [K100| C10 [ MO

MO
— — 1fC10<K10, M0 =0n

M1
—| — 1fK10<C10 £K100, M1=0n

M2
| |— 1fC10>K100, M2 =0n

To clear the comparison result, use RST or ZRST instruction.

X0 X0
— RST MO }—MiZRST MO M2

RST M1

RST M2
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API
MOV
12 | D P
Bit Devices
X'Y M K H
S X | ok
D

Operand: None

Explanation

2.

'
xample

2.

Chapter 17PLC Function

(D) Moving the data
Word devices 16-bit command (5 STEPS) :
KnXKnYKnM T | Cc D MOV MOVP
oK xR KK K bitcommand (@ STERS) T
%k k >k 3k = — — - :
Flag signal: None

S: Source of data  D: Destination of data

When this instruction is executed, the content of S will be moved directly
to D. When this instruction is not executed, the content of D remains

unchanged.

When X0 = Off, the content in D10 will remain unchanged. If X0 = On, the

value K10 will be moved to D10 data register.

When X1 = Off, the content in D10 will remain unchanged. If X1 = On, the
present value TO will be moved to D10 data register.

X0

| MOV

K10

DO

|
X1
| MOV

TO

D10
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API

s BMOV (D)
Bit Devices Word devices
XY M| K| H KnXKnYKnM T

S | k| ok | %k

D k k k

n X ok

Operand:

Range of n =1~512

Explanation

1

2

Block Move

Flag signal: None

1.  S: Start of source devices D: Start of destination devices n: Number of
data to be moved

2. The contents in n registers starting from the device designated by S will
be moved to n registers starting from the device designated by D. If n
exceeds the actual number of available source devices, only the devices
that fall within the valid range will be used.

When X10 = On, the contents in registers DO ~ D3 will be moved to the 4 registers

D20 ~ D23.

}—X{1|()—|BMOV| po | D20 | k4 |

Assume the bit devices KnX, KnY, KnM and

DO |—» | D20
D1 |[— | D21
D2 |— | D22
D3 |—» | D23
KnS are

designated for moving, the
number of digits of S and D has to be the same, i.e. their n has to be the same.

M1000
| | |
| 11

BMOV

DO

D20

K4
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n=3

MO |— | YO
M1 [— | Y1
M2 |[—>| Y2
M3 [— | Y3
M4 |—> | Y4
M5 |— | Y5
M6 |— " | Y6
M7 [— | Y7
M8 |—» | Y10
M9 |— | Y11
M10 |—> | Y12
M11 |— | Y13
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To avoid coincidence of the device numbers to be moved designated by the two
operands and cause confusion, please be aware of the arrangement on the

3 designated device numbers.
When S > D, the BMOV command is processed in the order as ®—->@—®
X10 @
| —emov| p20 | D19 | K3 | [D20]—%—»[D19
D21 » | D20
D22| -2 » D21
When S < D, the BMOV command is processed in the order as ® ->@—®
X11 3
F\ ——8mov| p1o | 11 | ks | [R1O]—5—| D1
D11|—=— | D12
p12]-D D13
API N
20 ADD (D) BIN Addition
Bit Devices Word devices 16-bit command (7 STEPS)
XY M| K| HKnxXKnYknM T | C | D -APD_ ...ADDR
S, R R I e Ot P
-32-bit 13 STEP
s, % % % % | % | % = ;3 EI commaid(38 _S) B
D % % T S S
Operands: None Flag signal: M1020 Zero flag
M1021 Borrow flag
M1022 Carry flag
1. S;: Summand S,: Addend D: Sum

2.
3.
addition, e.g. 3 + (-9) = -6.
4. Flag changes in binary addition

16-bit command:
A. If the operation result
8. If the operation result
c. If the operation result

16-bit command:

<
>

This instruction adds S; and S, in BIN format and store the result in D.
The highest bit is symbolic bit 0 (+) and 1 (-), which is suitable for algebraic

0, zero flag M1020 = On.
-32,768, borrow flag M1021 = On.
32,767, carry flag M1022 = On.

When X0 = On, the content in DO will plus the content in D10 and the sum will be

stored in D20.

ADD

DO

D10

D20
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Flags and the positive/negative sign of the values:

16 bit: Zero flag Zero flag Zero flag
VaR VR VAR Y

-2,-1,0 -32,768 «—— -1, 1 ——» 32,767 0 1 2

\w '\k/gj/‘ S /

The highestbit  The highest bit

Borrowflag ot the data of the data Carry flag
=1 (negative) = 0 (positive)
32 bit: Zero flag Zero flag Zero flag
VR Y N

-2,-1,0 -2,147,483,648 <+—— -1, 0 1 —> 2147483647 0 1 2

The highest bit The highest bit
Borrow flag of the data ofthelgata ! Carry flag
=1(negative) =g (positive)

API
57 5 SUB 5 (D) Subtraction
Bit Devices Word devices 16-bit command (7 STEPS)
XYM K|H KnXKnYknM T [Cc D SYB . SUBP
S, % ok k| ok k| k| k| K o :
s, T % = = | = = ;323|t commaid(13 STE_PS) B
D k| kK |k ok
Operands: None Flag signal: M1020 Zero flag

M1021 Borrow flag
M1022 Carry flag

1. S;: Minuend S,: Subtrahend D: Remainder

2. This instruction subtracts S; and S, in BIN format and stores the result in D.
3. The highest bit is symbolic bit 0 (+) and 1 (-), which is suitable for algebraic
subtraction.
4. Flag changes in binary subtraction
In 16-bit instruction:
If the operation result = 0, zero flag M1020 = On.
If the operation result < -32,768, borrow flag M1021 = On.
If the operation result > 32,767, carry flag M1022 = On.

In 16-bit BIN subtraction:

When X0 = On, the content in DO will minus the content in D10 and the remainder will
be stored in D20.

suB | DO | D10 | D20
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AP
551 I MUL (D) BIN Multiplication

Bit Devices Word devices 16-bit command (7 STEPS) |

XY M K H KXKiYKeM T Cc D MWL MUl
> ok R R R X X X 3 bitcommand (13 STEPS)
S, %k >k k k 3k %k k X T — — . :
D %k k >k k Sk [T
Operands:

In 16-bit instruction, D occupies 2 consecutive devices

Explanation 1.

2.

Flag signal: None

S;: Multiplicand S, Multiplication  D: Product

This instruction multiplies S; by S, in BIN format and stores the result in D.
Be careful with the positive/negative signs of S;, S, and D when doing 16-bit
and 32-bit operations.

16-bit command:

(D) +1 (D)
A A A\ N
Ve Y 7 N\ Ve N\ 7 N\
b15.......... b0 b15.......... b0 b31.......... b16b15.............. b0
| | x | | = |
b15 is a symbol bit b15 is a symbol bit b31is asymbol bit (b150f D+1)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

When D serves as a bit device, it can designate K1 ~ K4 and construct a 16-bit result,

occupying consecutive 2 groups of 16-bit data.

Example

The 16-bit DO is multiplied by the 16-bit D10 and brings forth a 32-bit product. The
higher 16-bit are stored in D21 and the lower 16-bit are stored in D20. On/Off of the

most left bit indicates the positive/negative status of the result value.

MUL | DO | D10 | D20

MUL | DO | D10 [K8MO
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API

DIV 5 (D) BIN Division

23 D
Bit Devices Word devices 16-bit command (7 STEPS)
X'Y M K| H KnXKnYKnM T | C D DNV | Div
S, k %k * > % % % O
S, % sk | sk | %k | % | %k  x x 32-bitcommand (13 STEPS)
D % % ok |k ok T S I
Operands: Flag signal: none’

In 16-bit instruction, D occupies 2 consecutive devices.

1. S;: Dividend S,: Divisor D: Quotient and remainder

E

2. This instruction divides S; and S; in BIN format and stores the result in D. Be
careful with the positive/negative signs of S;, S, and D when doing 16-bit and

32-bit operations.

16-bit instruction:
Quotient Remainder

G ) @ @O +1
AT b00  b15..... b0  b15..inns b00 b15.....voevvs b0

/ =

If D is the bit device, it allocates K1~K14 to 16-bit and occupies 2 continuous sets

of quotient and remainder.

xample | When X0 = On, DO will be divided by D10; the quotient will be stored in D20 and

remainder in D21. On/Off of the highest bit indicates the positive/negative value of the

result.

X0
}—H DIV DO D10 D20

DIV DO D10 | K4YO0
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AP
INC Increment: BIN plus 1
24 D P (D) P
Bit Devices Word devices 16-bit command (3 STEPS) :
X Y/M K| HIKXKYKMm T | Cc D NC INCR
D k| k| k| K|k |

Operands: none — — .

Flag signal: none

Explanation 1. D: Destination device

2. If the instruction is not a pulse execution one, the content in the
designated device D will plus “1” in every scan period whenever the
instruction is executed.

3. This instruction adopts pulse execution instructions (INCP).

4. In 16-bit operation, 32,767 pluses 1 and obtains -32,768. In 32-bit
operation, 2,147,483,647 pluses 1 and obtains -2,147,483,648.

When X0 goes from Off to On, the content in DO pluses 1 automatically.

X0
}_”7 INCP DO
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API

DEC ( : ) Decrement: BIN minus 1
25 D P
Bit Devices Word devices 16-bit command (3 STEPS) :
XY M| K| H KnXKnYKnM T C | D . DEC  DECP
D kR * [ k] X '35.bit command (5 STEPS) T

Operands: none _ _ _ _ :

D: Destination

1. If the command is not a pulse execution type, the content in the designated
device D will minus “1” in every scan period whenever the instruction is
executed.

2. This instruction adopts pulse execution instructions (DECP).

3. In 16-bit operation, -32,768 minuses 1 and obtains 32,767. In 32-bit operation,
-2,147,483,648 minuses 1 and obtains 2,147,483,647.

When X0 goes from Off to On, the content in DO minuses 1 automatically.

X0
———- DECP DO

Fla93|gnal none
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AP
20 ROR 5 (D) Rotate to the Right
Bit Devices Word devices 16 bit command (5 STEPS)
X 'Y M K H KnXKnYKnM T ¢ D ROR___~ RORP
D * * * * * 32bt """""" d """""""""""""""""" :
n * * -_I commai B B :
Operands: """"'_"“““““““““"'"""""""
D: if in KnY and KnM, only K4 (16-bit) is valid Flag signal: M1022 Carry flag
n: n=K1~K16 (16-bit)

Explanation 1. D: Device to be rotated n: Number of bits to be rotated in 1 rotation

2. This instruction rotates the device content designated by D to the right for
n bits.

3. This instruction adopts pulse execution instructions (RORP).

When X0 goes from Off to On, the 16-bit (4 bits as a group) in D10 will rotate to

the right, as shown in the figure below. The bit marked with 3 will be sent to carry

" flag

flag M1022.
| X0
| | | RORP| D10 K4
Rotate to the right
upper bit lower bit
D10|o|1|1|1|1|0|1|1|0|1|0|0|0|1|0|1|_Cﬂaargr;y
? X
16 bits .
After one rotation :
_ to the right L
upper bit lower bit ! M1022
D10 [of1]o]1]o]1]1{1][1]o]1]1]o[1[o]0] f"*lIlCarry
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API

a1 ROL 5 (D) Rotate to the Left
Bit Devices Word devices 16-bit command (5 STEPS) 5
X Y|M K|HKXKYKMm T | cCc|D - ROL_ ROLP .
D koo R R R g bitcommand T
n ko ok - — - . !
Operands:
D: ifin KnY and KnM, only K4 (16-bit) is valid _
n: n=K1~K16 (16-bit) Flag signal: M1022 Carry flag

1. D: Device to be rotated; n: Number of bits to be rotated in 1 rotation

2. This instruction rotates the device content designated by D to the left for
n bits.
3. This instruction adopts pulse execution instructions (ROLP).

When X0 goes from Off to On, the 16-bit (4 bits as a group) in D10 will rotate to
the left, as shown in the figure below. The bit marked with ¢ will be sent to carry

flag M1022.
| X0
| | | ROLP| D10 | K4
Rotate to the left
. —
upper bit lower bit
m1022 [_Je——{1[1[1[1[11]1T1To[o[oo olofofo] D10
Carry % ?
flag : 16 bits
| @ After one rotation
x| upperbit totheleft o erbit
M1022 [1]e- [1]1]1[1]o]olofo]ofo]ofo[1[1]1[1] D10
Carry ! "
flag | :

17-60



Chapter 17PLC Function

API
ZRST 5 Zero Reset
Bit Devices Word devices e
XY M K| HIKnXKnYKnM T | ¢ | D 16-bit command (5 STEPS)
D, * | % x x o (ZRST ZRSTP
I :
D: * * :32-bit command :
Operands: T — - _ :

No of Dsoperand. =No. of D, operand ———_—_—_——————————,,.——_, i

D4 and D, must select same device type
Flag signal: none

Please refer to the specification of each model series
for applicable range of the device.

Explanation] Dai: Start device of the range to be reset  D»: End device of the range to be reset
When D; > D,, only operands designated by D, will be reset.
1. When X0 = On, auxiliary relays M300 ~ M399 will be reset to Off.
2. When X1 = On, 16 counters CO ~ C127 will all be reset (writing in 0; contact
and coil being reset to Off).

3. When X10 = On, timers TO ~ T127 will all be reset (writing in 0; contact and coll

being reset to Off).
4. When X3 = On, data registers DO ~ D100 will be reset to 0.

X0

— —— ZRST | M300 | M399
X1

— —— ZRST Co C127
X10

— —— ZRST TO T127
X3

— —— ZRST DO D100

1. Devices, e.g. bit devices Y, M, S and word devices T, C, D, can use RST

instruction.
2. APl 16 FMOV instruction is also to send KO to word devices T, C, D or bit
registers KnY, KnM, KnS for reset.

X0
— | RST MO
RST TO
RST YO
FMOV KO D10 K5
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API

215~ LD# Contact Logical Operation LD#
217
Bit Devices Word devices 16-bit command (5 STEPS)
X 'Y M K H KnXKnYkneM T Cc D - LD# ZRSTP.
S, kook | ok | ok %k ko ok | ok S o :
S, % sk | sk | %k | sk % s s 32-bitcommand (9 STEPS) :
- DLD# — — —

Operands: #:8&, |, A
Please refer to the specifications of each model for the Flag signal: none
range of operands.

1. S;: Data source device 1 S,: Data source device 2

2. This instruction compares the content in S; and S.. If the result is not “0”, the
continuity of the instruction is enabled. If the result is “0”, the continuity of the
instruction is disabled.

3. LD# (#: &,]|, ") instruction is used for direct connection with BUS.

APINO. | cton instruction | COMtmuity condition | NCEEREY
215 LD& DLD& S, & S, #0 S, & S, =0
216 LD DLD| S | S, #0| S, | S, =0
217 LDA DLD? S, S, #0 S: A S, =0

4. &: Logical “AND” operation
|: Logical “OR” operation
~: Logical “XOR” operation
1. When the result of logical AND operation of CO and C10 # 0, Y10 = On.
2.  When the result of logical OR operation of D200 and D300 # 0 and X1 = On,
Y11 = On will be retained.

Lbs | co | cio

X1
LD | D200 D300 |

SET Y11
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API
218~ 5 AND# Contact Logical Operation AND#
220
Bit Devices Word devices 16-bit command (5 STEPS)
X Y M K|H KnXKnYKnM T | C D "AND# ZRSTP
S, k k % k % k k b S e
S, % k| sk | x| sk % s s 32-bitcommand (9 STEPS) :
:DAND# — — —

Operands: #:8&, |, A
Please refer to the specifications of each model for the Flag signal: none
range of operands.

Explanation 1. Si: Data source device 1 Sy: Data source device 2

2. This instruction compares the content in S; and S.. If the result is not “0”, the
continuity of the instruction is enabled. If the result is “0”, the continuity of the
instruction is disabled.

3. AND# (#: &, |, *) is an operation instruction used on series contacts.

APINo, | 18-bit | 32-bit o it condition \@ TR
instruction |instruction condition

218 | AND& DAND& | 5. & s, 20| S; & S, =0

220 ANDA DANDA Sl A Sz * 0 S]_ A Sz :0

4. &: Logical “AND” operation
5. |: Logical “OR” operation

6. : Logical “XOR” operation

—

. When X0 = On and the result of logical AND operation of CO and C10 # 0, Y10 =
On.
2. When X1 = Off and the result of logical OR operation of D10 and DO # 0 and X1 =
On, Y11 = On will be retained.
3. When X2 = On and the result of logical XOR operation of 32-bit register D200
(D201) and 32-bit register D100 (D101) # 0 or M3 = On, M50 = On.

X0
— —— ANDg | €O C10
X1
—/F— AND | D10 DO SET Y11
X2
— —— DANDA| D200 | D100 M50
M3
|
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API

221~ 5 OR# Contact Logical operation OR#
223
Bit Devices Word devices 16-bit command (5 STEPS)
XY M K| H KnXKnYknM T ¢ D -OR# ZRSTP -
S, 3k b S >k k >k *k k b S e
S, k| ok | k| ok | x| x| % :32-bit command (9 STEPS) :

Operand: #:&, |, * :DOR# AR S -

Please refer to the specifications of each model for the Flag signal: none
range of operands.

Explanation 1. Si: Data source device 1 S,: Data source device 2

2. This instruction compares the content in S; and S.. If the result is not “0”, the
continuity of the instruction is enabled. If the result is “0”, the continuity of the
instruction is disabled.

3. OR# (#: &, |, ) is an operation instruction used on parallel contacts.

AFINCE ins1ter;u-(?tiiton instfu-(?tiiton SR Geneiiien N%g::giiiigtrjlity
221 | OR& DOR& S: & S, #0| S, & S, =0
222 | OR| DOR| Ss | S, #0| s, | S, =0
223 ORA DORA S: M S, #0 S, A S, =0

. &: Logical “AND” operation
5. |: Logical “OR” operation
6. ”: Logical “XOR” operation

When X1 = On and the result of logical AND operation of CO and C10 # 0, Y10 = On.

1. M60 will be On, if X2 and M30 are On with one of the following two conditions: 1.
The OR operation result of 32-bit register D10 (D11) and 32-bit register D20(D21)
does not equal to 0. 2. The XOR operation result of 32-bit counter C235 and
32bits register D200 (D201) does not equal 0.

Example

LD= K200 C10 Y10

X1
LD> D200 K-30 —F——— SET Y11
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API
224~ 5 LD3¥% Load Compare:
230
Bit Devices Word devices ‘16-bit command (5 STEPS)
XYM K| HKXKYKWM T/ cCc D :LDx ZRSTP
S, % | % x| x| % | x| *x  x :IB:)ZLrD .bItS command (9 STEPS) :
Operands: %: =, >, <, <> < > DLD>x o . IR

Please refer to the specifications of each model for the Flag signal: none
range of operands.

Explanation] 1. Si: Data source device 1 Sy: Data source device 2

2. This instruction compares the content in S; and S,. Take AP1224 (LD=) for
example, if the result is “=", the continuity of the instruction is enabled. If the
result is “#”, the continuity of the instruction is disabled.

3. LDx (%: =, >, <, <>, <, 2) instruction is used for direct connection with BUS.

AP No. _ 16 -bi_t . 32 -b!t Contipyity No-con_ti_nuity

instruction instruction condition condition
224 LD= DLD= S1=S; S1#S;
225 LD> DLD > S1> S, S1=S;
226 LD < DLD < S < S, S1=S;
228 LD<> DLD < > S1#S; S1=S;
229 LD< = DLD< = S1=S; S1 > S,
230 LD> = DLD> = S1=S; S1 < S,

1. When the content in C10 = K200, Y10 = On.
2. When the content in D200 > K-30 and X1 = On, Y11= On will be retained.

i T

— ORg& | CoO C10

X2 M30

— | { | J M60
— DOR| D10 D20
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API
232~
238

Bit Devices
XY M
S:
S,

Operands: %: =, >, <, <> < >

AND3¥%
D

AND Compare

Word devices :
K| H KnXKnYKnM T Cc | D ANDes _Zhell
) |k | k| ok ok ok | k| Ok
) |k | k| k| ok | Xk | Xk | Ok

Please refer to the specifications of each model for the Flag signal: none
range of operands.

Explanation 1.

2.

;
2.

S.: Data source device 1  S,: Data source device 2
This instruction compares the content in S; and S,. Take API232 (AND=) for
example, if the result is “=”, the continuity of the instruction is enabled. If the result

is “#”, the continuity of the instruction is disabled.

AND3x (%: =, >, <, <>, £, 2) is a comparison instruction is used on series
contacts
API No. ' 16 —b'it . 32 —bﬁt Contipyity No-con.ti.nuity
instruction instruction condition condition
232 AND= DAND = S1 =S S1#S,
233 AND > DAND > S1 > S, ST
234 AND < DAND < S1 < S, $1=S,
236 AND < > DAND < > Si1#S; S1=S;
237 AND < = DAND < = SIS, S1 > S,
238 AND > = DAND > = S1=S; S1 < S,

When X0 = On and the content in C10 = K200, Y10 = On.
When X1 = Off and the content in DO # K-10, Y11= On will be retained.

When X2 = On and the content in 32-bit register DO (D11) < 678,493 or M3 =
On, M50 = On.

X0
— —

AND=

C10

X1

_%4___

AND<>

DO

X2

— —

DAND>

K678493

D10

SET

Y11

M3
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API
240~
246

Bit Devices

Si
Sz

Operands: %: =, >, <, <> < >

ORX

Chapter 17PLC Function

OR Compare:%

Word devices

ook |k |ox | x| k| k| ok
X o0k |k x| x| k| k| ok

Please refer to the specifications of each model for the Flag signal: none
range of operands.

Explanation| 1.

2.

;
2.

S,: Data source device 1 S,: Data source device 2

This instruction compares the contentin S; and S,. Take AP1240 (OR=) for

@y

example, if the result is “=”, the continuity of the instruction is enabled. If the

result is “#”, the continuity of the instruction is disabled.

ORXx (3%: =, >, <, <>, <, 2) is an comparison instruction used on parallel

contacts.
16 -bit 32 -bit Continuity No-continuity
API No. . . . ; " "

instruction instruction condition condition
232 AND = DAND= S =95 S:1#S,
233 AND > DAND > S > S, SIS,
234 AND < DAND < S < S, Si1=S,
236 AND < > DAND < > Si1#S, S, =95,
238 AND > = DAND > = S =S, S < S,

When X1 = On and the present value of C10 = K200, YO = On.

When X1 = Off and the content in DO # K-10, Y11= On will be retained.

M50 will be On when X2=0n and the content of 32-bit register DO(D11) <678,493
or M3= On.

X0
1 —— anD= | k200 | c10
X1
—}—— AND<>| K-10 DO SET Y11
X2
— — DAND> | K678493| D10 M50
M3
L
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Tsol | TCMP IS (D) Time Compare
Bit Devices Word Devices -16-bit command (11 STEP)
X|Y| S |K|H|KnX[KnY|KnM|T|C| D | TCMP
:TCMP
S: k| k| ok | X % k| ok * : P
S: KUK F R K KK K| 32-bit command
Ss k |k | k| k| ok k| k| ok | _ _ _
S * | ¥ * Flag signal: None
D * | ok

Operands: S;, S, Ss; Range: S;=K0~K23, S,=S3=K0~K59
S will occupy 3 consecutive devices;

D will occupy 3 consecutive points
Please refer to the specifications of each model for the range

of operands

Explanation

S:: “Hour” for comparison (K0O~K23). S;: “Minute” for comparison (KO~K59).
S3: “Second” for comparison (K0~K59). S: current time of RTC. D: Comparison
result.

S1, S2and Ss are compared with the present values of “hour”, “minute” and
“second” starting from S. The comparison result is stored in D.

S is the “hour” of the current time (KO ~ K23) in RTC; S + 1 is the “minute” (KO ~
K59) and S + 2 is the “second” (KO ~ K59).

S is read by TRD instruction and the comparison is started by TCMP instruction.
If S exceeds the range, the program will regard this as an operation error and
the instruction will not be executed, M1068 = On

When X10= On, the instruction will compare the current time in RTC (D20 ~
D22) with the set value 12:20:45 and display the result in M10 ~ M12. When
X10 goes from On to Off, the instruction will not be executed, but the On/Off
stauts prior to M10 ~ M12 will remain.

Connect M10 ~ M12 in series or in parallel to obtain the result of =, <, and

#*=.
X10
}—H TCMP | K12 K20 K45 D20 M10
M10 D20 hour
—| —— ON when 12:20:45 > | D21 minute
D22 second
M11 D20 hour
—| —— ONwhen 12:20:45 = | D21 minute
D22 second
M12 D20 hour
— —— ONwhen 12:20:45 < | D21 minute
D22 second

17-68




Chapter 17PLC Function

API
rviimm TZCP 5 (D) Time Zone Compare
Bit Devices Word Devices :16-bit command (9 STEP)
XY M H|KnX|KnY|KnM| T | C D ETZCP TZCPP
S1 ol o * :32-bit command
S, k| ok k 57 B - -
S k| ok k .
Flag signal: None
D %k %k

Operands: S;, S,, Swill occupy 3 consecutive devices.

The content in S; must be less than the content in S,
D will occupy 3 consecutive points.

Please refer to the specifications of each model for the range of

operands

Explanation

X10
I TZCP DO D20 D10 M10

M10 DO hour D10 hour

—l I— ON when D1_minute > D11_minute

D2 second D12 second
M11 DO hour D10 hour D20 hour
—l I— ON when D1 _minute < D11 _minute < D21 _minute
D2 second D12 second D22 second
M12 D10 hour D20 hour
— —— ONwhen D11 minute | » | D21 minute
D12 second D22 second

S;: Lower bound of the time for comparison; S,: Upper bound of the time for
comparison S: Current time of RTC; D: Comparison result

S is compared with S; and S,. The comparsion result is stored in D.

S:, S; +1, S, +2: The “hour”, “minute” and “second” of the lower bound of the
time for comparison.

S, S +1,S +2: The “hour”, “minute” and “second” of the current time of RTC.

DO designated by S is read by TRD instruction and the comparison is started by

TZCP instruction. If S;, S,, and S exceed their ranges, the program will regard
this as an operation error and the instruction will not be executed, M1068 = On.

When S<S;and S<S,, Dwillbe On. WhenS>S;and S > S,, D + 2 will be On.
In other occasions, D + 1 will be On.

When X10= On, TZCP instruction will be executed and one of M10 ~ M12 will be On.
When X10 = Off, TZCP instruction will not be executed and the status of M10 ~ M12
prior to X10 = Off will remain unchanged.
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API
5 — TADD 5 (D) Time Addition
Bit Devices Word Devices ‘16-bit command (7 STEPs)
X1lY M K|H|KnX|{KnY|KnM| T | C D ETADD TADDP
St ol o * :32-bit command
S, k| sk 3k 5_ - - -
D x| k| % :
Flag Signal: M1020 Zero flag

Operands: S;, S, and D will occupy 3 consecutive devices.
Please refer to the specifications of each model for the range of

operands

M1022 Carry flag

Explanation

S:: Time summand S,: Time addend D: Time sum

2. S;+S,=D. The hour, minute, and second of the RTC designated in S; plus the
hour, minute, and second designated in S,. The result is stored in the hour,
minute, and second of the register designated in D.

3. If S; and S, exceed their ranges, the program will regard this as an operation
error and the instruction will not be executed, M1068 = On.

4. If the sum is larger than 24 hours, the carry flag M1022 will be On and the value

in D will be the result of “sum minuses 24 hours”.
If the sum equals 0 (00:00:00), the zero flag M1020 will be On.

When X10= On, TADD instruction will be executed and the hour, minute and
second in RTC designated in DO ~ D2 will plus the hour, minute and second in
RTC designated in D10 ~ D12. The sum is stored in the hour, minute and
second of the register designated in D20 ~ D22.

17-70

X10

}—{ F—— T1ADD DO D10 D20
DO 8 (hours) D10 6 (hours) D20 14(hours)
D1 10(mins)] 4 | D11 40 (mins) D21 50 (mins)
D2 20 (secs) D12 6 (secs) D22 26 (secs)
08:10:20 06:40:06 14:50:26

2. Ifthe sum is larger than 24 hours, M1022 will be On.
X10

F—— TADD DO D10 D20

DO 18 (hours) D10 11(hours) D20 6 (hours)
D1 40 (mins) + D11 30 (mins)] — | D21 10 (mins)
D2 30 (secs) D12 8 (secs) D22 38 (secs)
18:40:30 11:30:08 06:10:38
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API
163 — TSUB = (s2)(D) Time Subtraction
Bit Devices Word Devices “16-bit command (7 STEP)
XY | M H |KnX [KnY|KnM| T | C D TSUB
S k| k k ETSUB P
Sz ol o * :32-bit command
D k| ok b P . . -

Operands: S;, S, and D will occupy 3 consecutive devices.

Please refer to the specifications of each model for the range of

operands

Flag signal: M1020 Zero flag
M1021 Barrow flag

Explanation

2.

S;: Time minuend S,: Time subtrahend D: Time remainder

S; — S, = D. The hour, minute, and second of the RTC designated in S; minus
the hour, minute, and second designated in S,. The result is stored in the hour,
minute, and second of the register designated in D.

If S; and S, exceed their ranges, the program will regard this as an operation
error and the instruction will not be executed. M1068 will be On.

If the remainder is a negative value, the borrow flag M1021 will be On. The
value in D will be the result of “the negative value pluses 24 hours”.

If the remainder equals 0 (00:00:00), the zero flag M1020 will be On.

When X10= On, TADD instruction will be executed and the hour, minute and
second in RTC designated in DO~ D2 will minus the hour, minute and second in
RTC designated in D10 ~ D12. The remainder is stored in the hour, minute and
second of the register designated in D20 ~ D22.

X10

F—— TsuB DO D10 D20
DO 20 (hours) D10 14 (hours) D20 5 (hours)
D1 20(mins)|] _ D11 30 (mins) D21 49 (mins)
D2 5 (secs) D12 8 (secs) D22 57 (secs)
20:20:05 14:30:08 05:49:57

If the subtraction result is a negative value, M1021 will be On.

X10
|_

TSUB

DO

D10

D20

DO 5 (hours) D10 19(hours) D20 10(hours),
D1 20(mins)] — D11 11 (mins) D21 9 (mins)
D2 30 (secs) D12 15 (secs) D22 15 (secs)
05:20:30 19:11:15 10:09:15
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— TRD (D) Time Read
166 P
Bit Devices Word Devices “16-bit command (3 STEP)
XY M K| H|KnX{KnY |[KnM| T | C D ETRD TRDP
D ll o * :32-bit command

Operand: D will occupy 7 consecutive devices. - _ _ _

Please refer to the specifications of each model for the range of Flag signal: None

operands
1. D: The device for storing the current time read in RTC
Explanation
2. The built-in RTC in EH/EH2/SV/SA/SX/SC series MPU offers 7 data (year,

week, month, day, hour, minute, second) stored in D1063 ~ D1069. TRD
instruction is for program designers to read the current data in RTC and store
the data to the 7 registers designated.

1. When X0 = On, the instruction will read the current time in RTC to the
designated registers DO ~ D6.

2. The content of D1318: 1 = Monday; 2 = Tuesday... 7 = Sunday
X0
— ———— TRD DO

Special Item Content General Item
D D

D1063 |Year (A.D.)| 00~99 —> DO |Year (A.D.)
D1064 (Moaféun) i~r | = | D1 (Mo[:éun)
D1065 | Month 1~12 —> D2 Month
D1066 Day 1~31 —> D3 Day
D1067 Hour 0~23 —> D4 Hour
D1068 | Minute 0~59 —> D5 Minute
D1069 | Second 0~59 —> D6 Second

3. How touse RTC:

The RTC function of CP2000 is provided by its digital keypad, so KPC-CCO01 is
required to execute RTC function.

4. How to correct RTC:
It can be corrected by user using the digital keypad.
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17.5.5 Description to drive’s special commands

API
139 RPR 5 Read the AC motor drive’s parameters
Bit Devices Word devices 16-bit command (5 STEPS)
XYM K| HKXKnYknaM T  c|D RPR____RPRP
S1 * | * * :32-bitcommand =
S2 * T _ _ _ :

Operands: none

Flag signal: none

S,: Data address for reading S,: The register that saves the read data

API
140 WPR 5 Write the AC motor drive’s parameters
Bit Devices Word devices ?iéibiifféariﬁaéﬁd?géféﬁsij 7777777777777777777 :
X' Y[M K| HIKnXKnYknM T ¢ D 2WPR__ . WPRP
Sl * * * _'é_z__B_-{ ____________ d CTTTTTTTTTTTTTTTTTTm T T e
S, o x| -_I commai B B :

Operands: None
Flag signal: none

S;: The data for writing. S,: The parameters address for the write data.
E | 1. It will read the data in parameter H2100 of the CP2000 and write into DO; the data
xample in parameter H2101 is read and write into D1.
2.  When M0=0n, data in D10 will be written into Pr. H2001 of CP2000.

3. When M1=0N, data in H2 will be written into Pr. H2001 of CP2000, which is to
activate the AC motor drive.

4. When M2=0N, data in H1 will be written into H2000 of CP2000, which is to stop
the AC motor drive.

5. When data writing successfully, M1017 will be on.

M1000
— | | RPR [ H2100] DO |
| RPR_[H2101 | D1 |
MO
| l wpr | D10 | H2001 |
M1
— | l wprP [ H2 | H2000 |
M2
— | l werP | H1 | H2000 |
M1017
—| Yo
END
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API
FPID 5 PID control for the AC motor drive

141
Bit Devices Word devices 16-bit command (9 STEPS)
X'Y M K| H KnXKnYKnM T C D:FPD ~  FPIDP =
Si k | ok x
S, k | ok % -32-bit command
Ss % | ok T - o -
S * | *

Operands: None Flag signal: None

1. S;: PID Set Point Selection(0-4), S,: Proportional gain P (0-100), Sa: Integral

Time | (0-10000), Sa: Derivative control D (0-100)

2. This command FPID can control the PID parameters of the AC motor drive
directly, including Pr.08.00 PID set point selection, Pr.08.01 Proportional gain
(P), Pr.08.02 Integral time (l) and Pr.08.03 Derivative control (D)

1. Assume that when MO=ON, S, is set to 0 (PID function is disabled), S,=0, Sz=1
(unit: 0.01 seconds) and S4=1 (unit: 0.01 seconds).
2. Assume that when M1=0N, S; is set to 0 (PID function is disabled), S,=1 (unit:
0.01), Ss=0 and S+=0.
3. Assume that when M2=0N, S, is set to 1(frequency is inputted by digital

keypad), S;=1 (unit: 0.01), S3=0 and S4=0.
4. D1027: frequency command after PID calculation.

MO

| FPID HO HO HA1 HA1
M1

I FPID HO H1 HO HO
M2

| FPID H1 H1 HO HO
M1000

I MOV | D1027 D1

END
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API
142 FREQ 5 Operation control of the AC motor drive
Bit Devices Word devices 16-bit command (7 STEPS) :
X Y M K| H KnXKknYknM T ¢ | D -FREQ . FREQP :
> all B * 35 commang T
S k% | k * T — - N :
Ss %k >k S A

Operands: None Flag signal: M1028
1. Sy frequency command, S,: acceleration time, Sz: deceleration time

2. This command can control frequency command, acceleration time and
deceleration time of the AC motor drive. Special register control is shown as
following:

M1025: controls RUN (On)/STOP (Off) of the drive. (Run is valid when Servo is
On (M1040 On).)

M1026: Operation directions FWD (On)/REV (Off) of the drive.

M1040: controls Servo On (On)/ Servo Off (Off).

M1042: enable quick stop(ON)/ disable quick stop(Off)

M1044: enable Stop (On)/ disable stop(Off)

M1052: frequency locked (On)/ disable frequency locked(Off)

1. M1025: controls RUN (On)/STOP (Off) of the drive. M1026: operation direction
FWD (On)/REV (Off) of the drive. M1015: frequency attained.
2. When M10=0N, setting frequency command of the AC motor drive to
K300(3.00Hz) and acceleration/deceleration time is 0.

3.  When M11=0N, setting frequency command of the AC motor drive to
K3000(30.00Hz), acceleration time is 50 and deceleration time is 60.

M1000

— | M1025

M11

— | M1026

M1000

— | M1040

M12

— | M1042

M13

— | M1044

M14

— | M1052

M10  M11

— | A FREQP| K300 KO KO

M11  M10

— | A FREQ | K3000 | K50 K60
END
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API
CANRX 5 (D)  Read CANopen slave data

261
Bit Devices Word devices 16-bit command (7 STEPS)
X' Y|M K|HIKXKnYknM| T c | D FREQ FREQP '
> il B 35.bit command T
S, %k %k = — B N :
S % % T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
D x| ok ok

Flag signal: M1028
Operand: none

Explanation] 1. Si: Slave station number, S;: main index, Ss: sub-index + bit length, D: save
address
2.  Command CANRX can read the corresponding slave. Index. When executing this
command, it will send SDO message to the slave. At this time, M1066 and M1067
are 0 but when reading is complete M1066 will set to 1. If the slave replied an
accurate response, the value will be written to the designated register and M1067
is now set to 1. However, if the slave replied an inaccurate response, this error
message will be recorded in D1076~D1079.

Example M1002: touch once to activate PLC and change K4M400=K1. After the change,
different message will be displayed when M1066 is set to 1.
0 W1002
A !MOV K HAM400 |
& W1 055
A !TMR T30 kS |
T0
| !ROLP Kamdoo K1 |
17 M400
| !CANR}{P K1 HED41 H10 D120 |
27 M40
| !CANR}{F‘ k2 HED41 H10 D1 |
37 h402
| !CANT}{P k1 D120 HE040 HiO |
47 M403
— !CANT}{ K2 D120 HE040 HiO |
a7 M402
. CAMFLSP  D2025
&1 M403
. CAMFLSP D225
65
END
9999
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AP
64 CANTX 5 Write CANopen slave data
Bit Devices Word devices Bt e AT E— :
XY M K[HKXKYKM T C D Frea o rregp '
S, 3k S
Se * )k * | % | * 32.pitcommand
Ss k| ok S — — —
S4 * X Flag signal: M1028

Operands: None

1. S;: slave station number, S,: the address to write, Ss: main index, Sa4: sub-index+

bit length.

2. Command CANTX can read the corresponding index of the slave. When
executing this command, it will send SDO message to the slave. At this time,
M1066 and M1067 are 0 but when reading is complete M1066 will set to 1. If the
slave replied an accurate response, the value will be written to the designated
register and M1067 is now set to 1. However, if the slave replied an inaccurate

response, this error message will be recorded in D1076~D1079.
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068 CANFLS 5 (D) Update the mapping special D of CANopen
Bit Devices Word devices 16-bit command (7 STEPS) :
X Y|M K| HKxknYknm/ T [ Cc|[D -FREQ FREQR .. :

D * | %
Operands: None :

1. D: the special D for update.

2.  CANFLS can update the Special D command. When it executes in read only

Flag signal: M1028

mode, it sends equivalent message as CANRX to the slave and saves the slave
response to this particular Special D. When it executes in read/write mode, it
sends equivalent message as CANTX to the slave and saves this special D
value to the corresponding slave.

3. M1066 and M1067 are both 0. When reading is complete, M1066 will be 1 and
this value will write to the designated register if the slave replies an accurate
response. When slave replies a fault response then M1067 will be 0 and this
error message will be recorded to D1076~D1079.
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17.6 Error Code and Troubleshooting

Fault ID Fault Descript Corrective Action
PLod 50 Data write error Check if there is error in thg program and
download the program again.
PLSv 51 |Data write error when executing Re-apply the.power and download the
program again.
PLJA 52 Program upload error Upload again. If error occurs continuously,
please return to the factory.
PLF 53 Command error when download  |Check if there is error in the program and
n .
program download the program again.
PL 54 Program capacity exceeds memory Re-apply the power and download the
or capacity program again.
) Check if there is error in the program and
PLFF 55 |Command error when executing )
download the program again.
Check if there is error in the program and
PLSn 56 |Check sum error _
download the program again.
PLEJ 57 There is no “END” command in the |Check if there is error in the program and
program download the program again.
PLC 58 The command MC is continuous  |Check if there is error in the program and
r
used more than 9 times download the program again.
oLdF 5 Download program error Check if there is error in the program and
download the program again.
oLSE 50 PLC scan time over-time Check if the program code is inaccurately
written and download the program again.
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17.7 CANopen Master Application

Simple control of multiple-axes for certain application can be done by CP2000 if the device supports
CANopen protocol. One of the CP2000 could acts as Master to perform simple synchronous control,
e.g. position, speed, zero return, and torque control. The setup can be done in 7 steps:

Step 1: Activate CANopen Master

1. Set Pr.09-45 to 1. (To activate Master function, turn off the power after setting and reboot.
The digital keypadKPC-CCO01 status will display “CAN Master”.)

2. Set Pr.00-02 to 6 for PLC reset. (Note: This action will erase the program and PLC register
and will be set to factory setting.)

3. Turn off the power and reboot.
Set PLC control to”PLC Stop mode” by digital keypad KPC-CCO1. (If the digital keypad is
KPC-CEO1 series, set PLC control to”PLC 2”. If the drive just came out of the factory, since
PLC program is not yet installed, the digital keypad will show PLFF warning code.)

Step 2: Configuration of the Special D in Master

Each slave occupies 100 of Special D space and is numbered 1 to 8. There are in total of 8
stations. Please refer to 4-3 Special Register in this chapter for Special D register definition.

Slave No. Slave No. 1 D2000 Station number
D2001 Factory code(L)
D2099 The mapping address 4(H) of receiving
station 4
Slave No. 2 D2100 Station number
D2101 Factory code(L)
D2199 The mapping address 4 (H)of receiving
station 4
Slave No. 3 D2200 Station number
D2201 Factory code(L)
D2299 The mapping address 4 (H)of receiving
station 4
Slave No. 8 D2700 Station number
D2701 Factory code(L)
D2799 The mapping address 4(H) of receiving
station 4
1. When communication cable 485 is connected, set PLC status to “stop” by WPL soft. (If PLC
had already switched to “PLC Stop” mode then PLC status should be “stop” already.)
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To control the slave address and corresponding station. For example, control 2 stations of
the slave (max. 8 stations synchronous control), if the station number is 21 and 22, set
D2000 and D2100 to 20 and 21 and then set D2200, D2300, D2400, D2500, D2600 and
D2700 to 0. The setting can be done via PLC software editor WPL, follow the steps shown:
B Open WPL Editor > communication> Edit Register Memory(T C D)

$4 WEL Edstor - [Ladder Daagsam Mode]
| P Bot Compilr Comments Sumh Wiew | Commmision Options Window Help =18] x|
D@8 &@ ¥ B @S| 5 ISy ChbsEl
BERSAEES S v o g Xl Q&=
e P & Brarword Seiting Chi#Es
o ARSI, RS FLC D Selting
[Ralay Type 4+ = K BB W R R AQ R s |BEOEDE®
et | & siop CuieET 5
kv LI e MOVP  K4DDD  DIIE
4 DVFEI-SL (8 [Des
J Foose - [—
-o-dmu.mk I ND
Emb ey .5 Ol
£ FoumiPLC Mamry ShHCUES
Edi2 il Fagister Mesry
B e 4 S
5 Congaication Auto-Detect
B CutARs
i of
|verwrine [Rew: 0, Cal: 1 | 00 Supe | |SARLEC Sarws
21|
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B When the “Register” window appears, click “Transmit”.
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B When transmission window appear, select “read” and input the range D2000~D2799
then press enter. The value in D2000~D2799 will be read. If communication failed,
check the communication format (pre-defined PLC station is 2, 9600, 7N2, ASCII).

B Insert the slave station for control. Set D2000 and D2100 to 20 and 21 then set D2200,
D2300, D2400, D2500, D2600 and D2700 to 0.

B Click"Transmit” again. When transmission window appears, input the range
D2000~D2799 and enter. The value in D2000~D2799 will be write (If communication
error occur and display failed, it means PLC is not in “stop” status. The value can only
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be write in “stop” status, pleas switch PLC to “stop”.)

Another method is by setting D1091. Set the corresponding bit of the excluding slave
to O (slave station range from No.1~8). For example, if the user wants to exclude slave
No. 2, 6 and 7, please set D1091 = 003B by following steps: WPL Editor >
communication> Edit Register Memory(T C D)

3. Setup the communication setting. If following conditions apply to you then no additional
setting needs to be done:
@ If the only control in this application is the speed mode of AC motor drive. (For
other control such as position and torque control, D2000~D2799 should be set. Please

refer to synchronous control on position, torque and zero return for more set up detail.

To perform synchronous control on position for the slave, please enable the
corresponding function PDO 3. (P to P function is not yet supported by CP2000.)

B To activate PDO 3 TX (Master sending command to Slave), please set up bit
8~11 of the PLC address D2034+n*100. This special D register is defined as

below:

PDO4
Torque
14 ~12

Number

PDO3
Position
10~8 7
En

PDO2
Remote I/O
6~4 3
En

PDO1
Speed
2~0
Number

Bit
Definition

15
En

11
En

Number Number

The pre-defined setting of PDO 3 TX has corresponded to CANopen control word
“Index 6040”and CANopen target position” Index 607A”. If position control is the
only control in this application then simply set Special D register value to 0x0AQO.
To activate PDO 3 RX (Slave response with the status to Master), please set up
bit 8~11 of the PLC address D2067+n*100. This special D register is defined as

below:
PDO4 PDO3 PDO2 PDO1
Torque Position Remote I/O Speed
Bit 15| 14~12 |11 10~8 7 6~4 3 2~0
Definition [En[ Number [En| Number |En| Number |En| Number

The pre-defined setting of PDO 3 TX has corresponded to CANopen control word
“Index 6041”and CANopen actual position” Index 6064”. If position control is the
only control in this application then simply set Special D register value to 0x0AQO.

In same theory, to perform torque control, please enable the mapping function
PDOA4.

@ The speed for 1 corresponding cycle is 8ms. (When shorten the cycle time to < 8mes,
make sure the time is enough for the data to be transmitted.

User should calculate the corresponding PDO quantity before setting the cycle. The
PDO quantity should not be greater than the N. The quantity can be calculated by the
following formula.
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[N = (1 cycle (ms) * rate (kbs) /250 |

Example: 1 cycle is 2ms, speed= 1000k, max PDO value is 2*1000/250 = 8. If user
wants to set the cycle time to 2ms, turns off 4 of the C type AC motor drive slave
stations must be turned off (since the pre-defined setting is 8 slaves, half of the
slave station would be 4). The slave station can be turned off by setting the
D2000+n*100 of the unused slaves to 0.

¥  Number of control station < 8.

Controlling 8 slave stations at once can only be done by asynchronous control where
to Read/Write the slave is done by CANRX and CANTX command. This is similar to
the Read/Write action of Modbus protocol.

=

The slave complies with DS402 standard.
Does not control Slave IO terminal.
@ If above conditions do not apply, please set up the slave corresponding addresses

M

manually by open WPL editor > communication> Edit Register Memory (T C D).

Step 3: Set up Master station number and communication speed.

@  Set up the station number for the Master (the default setting of Pr.09-46=100). Do not

to set the same station number as the Slave.

m  Set up CANopen communication parameter Pr.09-37. It does not matter if the drive is

defined as a Master or a Slave, communication speed is set by Pr.09-37 in both case.
Step 4: Coding
Real-time corresponding action: the data can be Read/Write directly to the corresponding
special “D” register.
Non Real-time corresponding action:

Read: Reading is made by CANRX command. When reading process is complete,
M1066=1. If reading succeeded, M1067 =1; if reading failed, M1067= 0.

Write:  Writing is made by CANTX command. When writing process is complete, M1066
=1. If writing succeeded, M1067=1; if reading failed, M1067 =0.

Update: Updating the data is made by CANFLS command. (If special D register is defined
as RW type, Master will write the value into the slave. If special D register is
defined as RO type, then the data in the Slave will be read and write into the
Master.) When updating process is complete, M1066 will be 1. If updating
succeeded, M1067=1; if updating failed, M1067=0.

= MaE

When executing CANRX, CANTX and CANFLS commands, the device will wait till M1066 is

completed before the next CANRX, CANT or CANFLS begins. When the commands

completed, download the program to the drive. (Note: The factory setting of PLC
communication protocol is ASCII 7N2 9600 and station number is 2. Please change WPL

Editor setting at Setting> Communication Setting)

Step 5: Setting the Slave station number, communication speed, operation
source and command source
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CANopen communication is supported by Delta CP2000 series and EC series AC motor drive.
The corresponding slave and CANopen speed are shown as below:

Corresponding
Parameter of Drive Value Definition
CP2000 E-C
0 Disable CANopen Hardware
Slave Interface
09-36 09-20
address 1~127 CANopen communication
address
0 ™
1 500K
CANopen 2 250K
09-37 09-21
speed 3 125K
4 100K
5 50K
Source of | 00-21 3
operation
02-01 5
command
Source of | 00-20 6
frequenc
g y 02-00 5
command
Torque
11-34 3
command

The only servo motor and drive that supports CANopen communication interface is A2 series.

The corresponding slave station number and communication speed are shown as below:

Corresponding

Parameter of Drive Value Definition
A2
CANopen
Slave address 03-00 1~127 o
communication address
R=0 |125K
R=1 |250K
bit8~11 of Pr.03-01
CANopen speed R=2 |500K
XRXX
R=3 |750K
R=4 |1M
Control/Command
01-01 B
Source
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Step 6: Hardware connection

The terminating resistor must be installed at the two farthest ends as shown in the figure
below:

Max =8

VFD-C (Master) VFD-C (Slave) VFD-C (Slave) VFD-C (Slave)

Fe N
Hap .— i3 i =

& & o 0
EMC-COPM

ERAC-COPOT ERC-COPO1 EMC-COPM

Characteristic Characteristic
line impedance line impedance

1200 CANOpen Communication 120 00

Step 7: Activate PLC Control Function

Download the program after coding is complete and switch PLC mode to Run status. Then

reboots the power for Slave and Master. Please refer to CANMaster Test 1 vs. 2 driver.dvp.

Example:

CP2000 AC motor drive (1 master vs. 2 slave control)

Step 1: Activate CANopen Master

“

Set Pr.09-45 to 1. (To activate Master function, turn off the power after setting and
reboot. The digital keypadKPC-CCO01 status will display “CAN Master”.)

Set Pr.00-02 to 6 for PLC reset. (Note: This action will erase the program and PLC
register and will be set to factory setting.)

Turn off the power and reboot.

Set PLC control to’PLC Stop mode” by digital keypad KPC-CCO01. (If the digital
keypad is KPC-CEO1 series, set PLC control to”PLC 2”. If the drive just came out of
the factory, since PLC program is not yet installed, the digital keypad will show PLFF
warning code.)

Step 2: Configuration of the Special D in Master

“

B B B B ®

Open WPL editor

Set PLC mode to PLC Stop (PLC2) via the keypad
WPL editor read D1070~D1099 and D2000~D2799
Set D2000=10 and D2100=11

Set D2100, 2200, 2300 2400 2500 2600 2700=0
Download D2000~D2799 setting

Step 3: Set up Master station number and communication speed
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@  Set up the station number for the Master (the default setting of Pr.09-46=100). Do not
to set the same station number as the Slave.

@  Set up CANopen communication speed to 1 M (parameter Pr.09-37= 0). It does not
matter if the drive is defined as a Master or a Slave, communication speed is set by
Pr.09-37 in both case.

Step 4: Coding
Real-time corresponding action: the data can be Read/Write directly to the corresponding
special “D” register.
Non Real-time corresponding action:

Read: Reading is made by CANRX command. When reading process is complete,
M1066=1. If reading succeeded, M1067 =1; if reading failed, M1067= 0.

Write: Writing is made by CANTX command. When writing process is complete, M1066
=1. If writing succeeded, M1067=1; if reading failed, M1067 =0.

Update: Updating the data is made by CANFLS command. (If special D register is defined
as RW type, Master will write the value into the slave. If special D register is
defined as RO type, then the data in the Slave will be read and write into the
Master.) When updating process is complete, M1066 will be 1. If updating
succeeded, M1067=1; if updating failed, M1067=0.

(= MaE

When executing CANRX, CANTX and CANFLS commands, the device will wait till M1066 is completed before

the next CANRX, CANT or CANFLS begins. When the commands completed, download the program to the

drive. (Note: The factory setting of PLC communication protocol is ASCIl 7N2 9600 and station number is 2.

Please change WPL setting at setting> communication setting)

Step 5: Set Slave station number and communication speed.
Slave No.1: Pr.09-37 = O(speed 1M), Pr.09-36=10 (station number 10)
Slave No.2: Pr. 09-37 = O(speed 1M), Pr.09-36=10 (station number 11)

Step 6: Hardware connection

The terminating resistor must be installed at the two farthest ends as shown in the figure
below:

Max =8

Slave)

VFD-C (Slave) VFD-C (Slave)
. 0 0 00

EMC-COPM He EMC-COPM
.
- -

Characteristic Characteristic
line impedance line impedance
1200 CANOpen Communication 120 00
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Chapter 17PLC Function

Step 7: Activate PLC Control Function
Download the program after coding is complete and switch PLC mode to Run status. Then
reboots the power for Slave and Master. Please refer to CAN Master Test 1 vs. 2 driver.dvp.
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18 Introduction to BACnet

1. About BACnet:

BACnet is an ASHRAE communication protocol for building automation and control networks.
(ASHRAE: American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.).
CP2000’s BACnet is based on version 20004.

BACnet’s regulations are related to several kind of physical layers’ interfaces. The physical layers built
inside CP200 are achieved via MS/TP interface.

The BACnet of CP2000 supports a device type called B-ASC. B-ASC supports five types of services
such as DS-RP-B, DS-WP-B, DM-DDB-B, DM-DOB and DM-DCC-B.

2. Definition of BACnet’s ICS:

CP2000-Object:

Object Type supported

Property Type Device Analog Value Binary Value

Supported Supported Supported

Object Identifier ; Vv \Vj \V/

Object Name \Y \Y/

Object Type A% Vv

System Status

Vendor Name

Vendor ldentifier

Model Name

Firmware Revision

Appl Software revision

Protocol Version

Protocol Revision

Services Supported

Object Types supported

Object List

Max APDU Length

JEGEGEGEGEAEGEAEG R RGN R R

Segmentation Support
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APDU Timeout

Number ADPU Retries

Device Address Binding

I <[ <<

Database Revision

Preset Value

Status Flags

Out-of-Service

\%
\%
Event State \Y
\%
\%

Units

Priority Array

Relinquish Default

Active Text \Y,

Inactive Text \Y

* Only with commendable values

Analog Values

Control of Analog Values

Pro- n . L Note
Address Unit bit |limit| Value
perty Speed mode Torque mode
00 |0 : No function 0 : No function
01 1: Stop 1: Stop
1-0 10 |2 : Enable 2 : Enable
11 |3 : No function 3 : No function
3~2 No function No function
AVO0 C |NO_UNITS -
- 00 |No function
01 |Fwdcommand
5~4
10 |Reverse command
11  |Direction changing command
15~6 Reserved
AV1 C HERTZ Frequency Command
0 E.F.ON
0 1 E.F. OFF
1 Pulse 1 |Reset command
AV2 ¢ NO_UNITS 0 External interrupt (B.B) OFF
2 1 External interrupt (B.B) ON
15~3 Reserved
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BACnet Note
Address erty Unit Speed mode Torque mode
0 fcmd =0
0 4 -
1 fcmd = Fset(Fpid)
1 4 0 Fwd command
1 Reverse command
2 No function No function
0 Continue running to target Free(Continue running to target
3 3 speed torque)
Follow deceleration setting,
1 Torque stops at current speed
stop temporary
0 Continue running to target
AV 30 C NO_UNITS 4 4 speed
1 Frequency stops at current
frequency
5 4 No function No function
6 ) 0 None None
1 Quick Stop Quick Stop
; L 0 Servo OFF Servo OFF
1 Servo ON Servo ON
14~8 No function No function
15 4 Pulse 1 |Clear error code Clear error code
AV 31 Cc NO_UNITS
AV 32 c HERTZ Speed command (unsigned Profile velocity(unsigned
numbers) numbers)
AV 33 C NO_UNITS
AV 34 C NO_UNITS
AV 35 C NO_UNITS
AV 36 c NO UNITS Torque command (signed
_ numbers)
AV 37 C NO_UNITS Speed limit

*Property C means Commandable which has properties such as priority

array and relinquish default.

18-3




18 Tntroduction to BACnhet

Display of Analog VValues

Address Eg(r)t Unit bit Value Note
y
AV100| R NO_;JNIT Error code
00 Drive stops.
01 Drive decelerates
1-0 10 Drive standby
11 Drive in operation
0 Jog command OFF
2 Jog command ON
00 Drive forward
AV101 | R NO_UNIT 01 From reverse to forward
S 4~3
10 From forward to reverse
11 Drive reverse
7~5 Reserved
8 1 Source of main frequency communication interface
9 1 Input main frequency from analog/external terminal signal
10 1 Operation command from communication interface
15~11 Reserved
AV102 | R | HERTZ Frequency command (F)
AV103 | R | HERTZ Output frequency (H)
AV104 | R | AMPERE Output current (AXXX.X)
AV105 | R | VOLTS DC-BUS voltage (UXXX.X)
AV106 | R | VOLTS Output voltage (EXXX.X)
AV107 | R | HERTZ Current running speed of the multi-speed command
AV108 | R NO—gN'T
AV109 | R NO_;JNIT Attribute value
DEGREE Power factor angle
AV110 | R |S_ANGU
LAR
AVI11 | R NO_lSJNIT Output torque
AV112 | R NO_lSJNIT Output rotational speed (rpm)
AV113 | R NO_;JNIT Reserved
AV114 | R NO_;JNIT Reserved
AV115 | R KIL‘|9|'WA Output power
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AVil6 | R NO_;JNIT User defined value
Avil7 | R NO_;JNIT User defined page
AV118~ R NO_UNIT Reserved
119 S
Pro-
Address|pert| Unit bit Value Note
y
0 Frequency command not Torque command not reached
0 reached
1 Frequency command reached |Torque command reached
1 0 Forward Forward
1 Reverse Reverse
) 0 No warning No warning
1 Warning Warning
0 No error No error
NO_UNIT 3
AVI30 | R |7 1 Error Error
5 0 None None
1 On JOG On JOG
6 0 None None
1 On Quick Stop On Quick Stop
7 0 PWM OFF PWM OFF
1 PWM ON PWM ON
15~8 |— — —
Avisy| R [NO-INIT _ _ _
AV132 HERTZ Actual output frequency Actual output frequency
AV133 | R NO_;JNIT — — —
AV134 | R NO_;J NIT
AV135 | R NO_éJ NIT Reserved
AV136 | R NO_éJ NIT Actual torque Actual torque
AV137~ NO_UNIT
139 R S Reserved
AV145 | R NO_;J NIT ID code of the AC motor drive
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BACnet Mosdb“
Addres|Propert|Addres Unit Value Note
s y s
AV150 R 2200H |AMPERES Display output from drive to motors
AV151 R 2201H [NO_UNITS Display attribute value at TRG terminal
AV152 R 2202H |HERTZ Display actual output frequency
AV153 R 2203H [VOLTS Display the DC voltage value detected in the drive
AV154 R 2204H [vOLTS Display output value of U,V,W of this drive
AV155 R 2205H |NO_UNITS Display power factor angles of U,V,W
AV156 R 2206H |KILOWATTS Display output power of U,V,W (kW)
avis?l R 2207 SEVO'—UT'ON Display estimated ( r 00: fwd rotational speed : - 00: reverse rotational
PER_MINUTE speed )
AV158 R 2208H RI/IIIEEYFVI-EFISN Blsrﬁla% te f)tlfr)n i\tﬁg torque ; - 0.0 : reverse torque )
AV159 R 2209H INO_UNITS
AV160| R |220AH [PERCENT When PID function is enabled, display PID feedback value in %.
AV161| R |220BH [PERCENT Display AVI1 analog input terminal signal, 0~10V and 0~100%
AV162| R |220CH [PERCENT Display ACI analog input terminal signal, > 4~20mA/0~10V and 0~100%
AV163| R |220DH [PERCENT Display AVI2 analog input terminal signal, » 0V~10V and 0~100%
AVie4| R |220EH|QECEES Display IGBT’s temperature in °C
AV165 R 220FH ggfgigs Display capatcitor’s temperature in °C
AV166| R |[2210H [NO_UNITS Digital input, ON/OFF status, see Pr02-10
AV167| R |2211H [NO_UNITS Digital output ON/OFF status, see 02-15
AV168| R |2212H [NO_UNITS Display current speed of the multi-speed
AV169| R [2213H |[NO_UNITS Corresponding CPU Pin status to digital input
AV170| R |2214H [NO_UNITS Corresponding CPU Pin status to digital output
AV171| R [2215H |[NO_UNITS
AV172| R [2216H [NO_UNITS
AV173| R [2217H |[NO_UNITS
AV174| R [2218H |[NO_UNITS
AV175| R |2219H [NO_UNITS Display number of times of over load. (0.)
AV176 R 221AH [PERCENT Display GFF’s value in% (G.)
AV177| R [221BH|NO_UNITS
AV178| R |221CH|NO_UNITS Display value of D1043, the register of PLC (C)
AV179| R [221DH [NO_UNITS
AV180| R |[221EH [NO_UNITS User’s physical output
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|AV181| R |221FH |NO_UNITS |

|output value of Proo-05
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Analog Values’ Parameter Setting

BACnet BACnet Preset
Pro- |Preset value Pro- Note

Address . Address . value

AV 200 W NULL AV 300 C no-corresponding terms
AV 201 W NULL AV 301 C no-corresponding terms
AV 202 W NULL AV 302 C — no-corresponding terms
AV 203 W NULL AV 303 C no-corresponding terms
AV 204 W NULL AV 304 C no-corresponding terms
AV 205 W NULL AV 305 C no-corresponding terms
AV 206 W NULL AV 306 C no-corresponding terms
AV 207 W NULL AV 307 C no-corresponding terms
AV 208 W NULL AV 308 C no-corresponding terms
AV 209 W NULL AV 309 C no-corresponding terms
AV 210 w NULL AV 310 C no-corresponding terms
AV 211 W NULL AV 311 C no-corresponding terms
AV 212 W NULL AV 312 C no-corresponding terms
AV 213 w NULL AV 313 C no-corresponding terms
AV 214 W NULL AV 314 C no-corresponding terms
AV 215 W NULL AV 315 C no-corresponding terms
AV 216 W NULL AV 316 C no-corresponding terms
AV 217 w NULL AV 317 C no-corresponding terms
AV 218 W NULL AV 318 C no-corresponding terms
AV 219 w NULL AV 319 C no-corresponding terms

Binary Values :

For Present Value Access Types, R = Read-only, W = Writable, C = Commandable.

Commandable values support priority arrays and relinquish defaults.
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3.Steps to set up BACnet in CP2000

1. Set Pr09-31 =1 so the COML1 protocol becomes BACnet.(Note that RJ45 and RS485 shares the same

PIN, so when BACnet is enabled, Modbus, PLC upload/download functions, VFDSoft and VFD

Explorer will be disabled.). When that is set, the COM1 Communication Protocol stays at 8N1 (See

Pr.09-04 = 6).

Set Pr00-20 =1, Source of the master frequency command = RS485 serial communication.

Set Pr00-21=2, RS485 serial communication.

Set PR09-50, BACnet’s MS/TP station number 0~127

Set Pr09-51, BACnet baud rate, 9600, 19200 or 38400.

Set device instance, setting range 0~4194303. It is a combination of Pr09-52 and Pr09-53, for

example, Pr09-53=78 and Pr09-52 =1234, then the device instance’s value = 781234.

When you need to set up main station, use Pr09-55 to search for range of station number.

8. If you need to set up a password, use Pr09-56 to set it up. If set up is successful, keypad will display
8888.

s wN

~

9. Then connect a communication cable as shown in the diaram below.

COM 1 Actual position

— RJ45 Pin 1~2, 7. & Reserved
Pin 3, 6:GND
Pin 4.5G-
Pin 5:SG+

8«1 8+«1

(CCCCEOC | ecerede

el | L | i | —
QB OIS e Terminal
QP B{E2

— a1 K 'ululllrn.ll.'uu“n|L]
o I T

SG+ SG-

10. At Pr09-30, choose a communication decoding method, 20XX or 60XX.
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20X X decoding method: to control AV100 ~ AV102
60X X decoding method: to control AV150 to AV157

11. When the 10 points above are done, you now just need to control corresponding Analog Value.

4. Description of the Analog Value

BACnet Modbus i L Note
Address |Property| Address ot Limit | Value Speed mode Torque mode
00 0 : No function 0 : No function
01 1: Stop 1: Stop
1-0 10 2 : Enable 2 : Enable
11 3 : No function 3 : No function
3~2 No function No function
AVO0 c 2000H 00 No function
01 Fwd command
54 10 Reverse command
1 Direction changing
command
15~6 Reserved
AV1 C 2001H Frequency Command
0 E.F.ON
0 1 E.F. OFF
1 Pulse 1 |Resetcommand
AV2 ¢ 2002H , 0 External interrupt( B.B ) OFF

1 External interrupt (B.B) ON
15~3 Reserved

*Property C means Commandable which has properties such as priority array and relinquish default

BACnet Modbus . L Note
bit Limi | Value
Address |Property| Address Speed mode Torque mode
AV30 C 6000h 0 4 0 fcmd =0
1 fcmd = Fset(Fpid)
1 4 0 Fwd command
1 Reverse command
2 No function No function
0 Continue running to target  |Continue running to target
3 3 speed speed
1 Follow deceleration setting, | Follow deceleration setting,
stop temporary stop temporary
0 Continue running to target
4 4 speed
1 Continta rimnina +n tarnnt
L CUTTaTac IuIIIIIIIH [4v) LGI\JCL
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speed
5 4 No function No function
6 2 0 None None
1 Quick Stop Quick Stop
7 1 0 Servo OFF Servo OFF
1 Servo ON Servo ON
14~8 No function No function
15 4 Pulse 1 Clear error code Clear error code
AV31 C 6001h
AV32 c 6002h Speed command (unsigned | Profile velocity((unsigned
numbers) numbers))
AV33 C 6003h
AV34 C 6004h
AV35 C 6005h
AV36 c 6006h Torqgue command (signed
numbers)
AV37 C 6007h Speed limit

*Property C means Commandable which has properties such as priority array and relinquish default

Display of the Analog Value

BACnet Modbus
Pro- bit Value Note
Address perty Address
AV100 R | 2100H Error code
00 Drive stops.
01 Drive decelerates
1-0 10 Drive standby
11 Drive in operation
0 Jog command OFF
2 1 Jog command ON
00 Drive forward
AV101 R 2101H 01 From reverse to forward
-3 10 From forward to reverse
11 Drive reverse
7~5 Reserved
8 1 Source of main frequency communication interface
9 1 Input main frequency from analog/external terminal signal
10 1 Operation command from communication interface
15~11 Reserved
AV102 R |2102H Frequency command (F)
AV103 R |2103H Output frequency (H)
AV104 R |2104H Output current ( AXXX.X)
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AV105 R |2105H DC-BUS voltage (UXXX.X)
AV106 R |2106H Output voltage (EXXX.X)
AV107 R |2107H Current running speed of the multi-speed command
AV108 R |2108H
AV109 R |2109H Attribute value
AV110 R 210AH Power factor angle
Aviil | R | 210BH Output torque
AV112 R 210CH Output rotational speed (rpm)
Av113 | R | 210DH Reserved
Avila | R | 210enH Reserved
AV115 R | 210FH Output power
AV116 R 2116H User defined value
AV117 R | 211BH User defined page
Avitg-avie | R Reserved
BACnet Modbus Note
Pro bit Value
Address perty Address Speed Torque
0 0 Frequency command not reached |Torque command not reached
1 Frequency command reached Torque command reached
0 Forward Forward
! 1 Reverse Reverse
) 0 No warning No warning
1 Warning Warning
0 No error No error
AV130 R 6100h ’ 1 Error Error
c 0 None None
1 On JOG OnJOG
6 0 None None
1 On Quick Stop On Quick Stop
2 0 PWM OFF PWM OFF
PWM ON PWM ON
15~8 — —
AV131 R 6101h — —
AV132 R 6102h Actual output frequency Actual output frequency
Av133 | R | 6103h — —
AV134 R 61%54?1/61
AV135 R Reserved
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AV136 R 6106h Actual torque Actual torque
AV137~139| R Reserved

Av145 R | 000oh ID code of the AC motor drive

BACnet Modbus

Value Note

Address  |Property Address
AV150 R 2200H Display output from drive to motors
AV151 R 2201H Display attribute value at TRG terminal
AV152 R 2202H Display actual output frequency
AV153 R 2203H Display the DC voltage value detected in the drive
AV154 R 2204H Display output value of U,V,W of this drive
AV155 R 2205H Display power factor angles of U,V,W
AV156 R 2206H Display output power of U,V,W (kW)
AV157 R 29074 SDpiss;a)y estimated (r 00: fwd rotational speed ; - 00: reverse rotational
AV158 R 2208H B{?gla)z f?(???/ig torque ; - 0.0 : reverse torque )
AV159 R 2209H
AV160 R 220AH When PID function is enabled, display PID feedback value in %.
AV161 R 220BH Display AVI1 analog input terminal signal, 0~10V and 0~100%
AV162 R 220CH Display ACI analog input terminal signal, > 4~20mA/0~10V and 0~100%
AV163 R 220DH Display AVI2 analog input terminal signal, - 0V~10V and 0~100%
AV164 R 220EH Display IGBT’s temperature in ‘C
AV165 R 220FH Display capatcitor’s temperature in ‘C
AV166 R 2210H Digital input, ON/OFF status, see Pr02-10
AV167 R 2211H Digital output ON/OFF status, see 02-15
AV168 R 2212H Display current speed of the multi-speed
AV169 R 2213H Corresponding CPU Pin status to digital input
AV170 R 2214H Corresponding CPU Pin status to digital output
AV171 R 2215H
AV172 R 2216H
AV173 R 2217H
AV174 R 2218H
AV175 R 2219H Display number of times of over load. (0.)
AV176 R 221AH Display GFF’s value in % (G.)
AV1T77 R 221BH
AV178 R 221CH Display value of D1043, the register of PLC (C)
AV179 R 221DH
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AV180

R

221EH

User’s physical output
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AV181

R

221FH

Output value of Pr00-05

Parameter Setting of Analog Valuse

BACnet BACnet
Preset Preset Note

Address |Property Address |Property

AV 200 w NULL | AV 220 c ----  |no-corresponding terms
AV 201 w NULL AV 221 C -—--  |no-corresponding terms
AV 202 wW NULL AV 222 C -——- |no-corresponding terms
AV 203 w NULL | AV 223 c ---- |no-corresponding terms
AV 204 W NULL | AV 224 C - [no-corresponding terms
AV 205 w NULL AV 225 C -—--  |no-corresponding terms
AV206 | W NULL | AV 226 C ----  [no-corresponding terms
AV 207 w NULL | AV 227 c ---- |no-corresponding terms
AV 208 w NULL AV 228 C -—--  |no-corresponding terms
AV 209 W NULL AV 229 C -——- |no-corresponding terms
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19. PT100 Thermistor Operation Guide

1. At Group 3 Analog Input, select Pr03-00=11 or Pr03-02 = 11 for PT100 input.
You also can select Pr03-01=11, but you need to set Pr03-29=1 and switch ACI

selection (SW4) as 0~10V on the control terminal.

2. AtPr03-23, AFM2, select 23 for AFM2 Constant Current Output and switch
AFM2 selection (SW2) as 0~20mA on the control terminal. Set AFM2 constant
current output as 9mA (Pr03-33=45%)

3. The wiring diagram of PT100 is as below.

o

S|
4. There are two kinds of action level at PT100. The diagram of PT100 protecting
action is shown as below.

Level 2 = Pr06-57
Setting range 0.000~10.000V

Factory setting 7.000V

Frequency

Comand

- When voltage of PT100

Reaches Level 1,

Level 1 = Pr06-56
Setting range 0.000~10.000V
Factory setting 5.000V

When voltage of PT100 reaches

Level 2, the drive activate the

the frequency command
goes back to Pr06-58.

protecting action by following
the setting of Pr06-29.

5.  When Pr06-58 = OHz, PT100 function is disabled.
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When connecting RTD signal (PT100) to VFD-CP2000, the parameter setting of the
auto-frequency decreasing function while the temperature is too high is shown as
below

When the temperature of RTD is higher than 135°C (275°F), VFD will decrease
automatically the frequency to selected frequency. It stays at that selected frequency
until the temperature goes lower than 135°C (275°F). If the temperature is higher than
150°C (302°F), VFD will decrease the output and decelerating to stop. The error
message (OH3) will also be recorded.

The PT100 detection level of Pr06-56 is set at 1.37.
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Push on Ctrl Board AFM2
Switch to 0~20mA

!

Link positive terminal of PT100 to AFM2, negative terminal of
PT100 to ACM > link short circuit of PT100 to AVI and AFM2.

\ 4
Set Pr03-00AVI1 Analog Input =11
Pr03-23Multi-function output 2(AFM2) =23
Pr03-33 AFM2 DC Output Setting Level = 45%(9mA)

A 4

Refer to RTD temperature & resistance table
When 135°C (275°F), 151.710HM, input 9mA current, voltage =1.37VDC
When 150°C (302°F), 157.330HM, input 9mA current, voltage = 1.42VDC

h 4

When the temperature of RTD is higher than 135°C (275°F), VFD

will decrease automatically the frequency to selected frequency
The PT100 detection level of Pr06-56 is set at 1.37
Set Pr06-58, the PT100 Level 1 Frequency Protection at 10Hz
(If the setting is at OHz, the selected operation frequency is

disabled.)

When the RTD temperature is higher than 150°C (302°F),
VFD will decrease the output and decelerating to stop. The
error message (OH3) will also be recorded.

The PT100 Detection Level at Pr06-57 is 1.42.

The PTC Detection Selection at Pr06-29 is 1: warn and

ramp to stop.
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