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1 GENERAL DATA

Authors: Daniel Rioja

Date: 11.08.2023

Hardware: MD520

Software: InoProShop v1.5.2, InoLoader v3.16
Info: MD520 Free Programming function.

2 PURPOSE OF THIS DOCUMENT

The purpose of this document is to give a clear explanation about all the logic modules included on the Free
Programming function on MD520 and help to learn how to use this tool.

If it is necessary to update the firmware, the PC Comm:s kit-02 and the InoLoader v3.16 software will also be
used. The keypad SOP-20 can be also used to this purpose. To do so, first it is needed to upload the firmware
version on the SOP-20 keypad. Then, connect the SOP-20 to the device via RS485 port and once the keypad has
started, press the right arrow key to access the menu and go to 4-Authority. Once in, enter on 1-Login and
enter the password: “1430” and press again the right arrow key. Once logged in, go to 6-System Control, and
then go to 2-Update Device and select the firmware file uploaded previously to the keypad. Finally wait for the
end of the update.
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3 OVERVIEW

The MD520 Free Programming function provides a series of functionalities that results in a customized control
for the application where the drive is going to be used.

This functionality allows to make more complex applications with less equipment, just using the drive(s).

To establish the connection with the drive, is recommended to use a SOP-20 keypad or a MDKE-10 keypad,
with it connected to the drive via RS485 port, and connected to the PC via micro-USB (SOP-20 keypad) or USB-C
(MDKE-10 keypad).
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4 UNLOCK FREE PROGRAMMING FUNCTION

In order to be capable of using this function, the password: “1430” has to be set in the parameter FP-09. It is also
important to select Super Admin mode (password: “SuperAdmin”) instead of General User mode:

2| MD520[1]Param List X |
T hefi [ 3 | :
E tRllsebinedin Upload and Save | Upload and Save Downoad || |y V5 _ osiptetifbidea Splexi Adnin! -8
/33 FF[Factory Farame (Current page) (Al checked) (Curent page) SR Fiter - "
ot | | Select Al Find | ==
/23 FP[Parameter Mana = = === = -
32 10[Terque Control || Fowindex |CodelD | Desonplion Seting Value | Curent Ve Defau Valve | MinVaue | MaxVee  [Unk | Modied Type
1l¥irtusl T pe || LJ001 C5-00 Input source of bina .. — 0[ Disabled] i 0 18 hny modi
B3 o Hoter 2 Hanepl [ ooz 501 Input 1 of bimary se... — o[ Logie 0] 0 0 18 hny modi
w7 A2[Motor 2 Hamep, [ o0z CE-02 Input 2 of binary se — o[ Logic 0] 0 0 18 Ay modi
w3Moter 2 V/E Cux [ 004 603 Input source of bina — 0 Disabled] 0 0 18 Any modi
4 [Contral Source [ oos C5-04 Input 1 of binary se... — o[ Logie 0] 0 0 18 hny modi
22 45 Fontral fiptini [ ooe 505 Input 2 of binary se... — o[ Logic 0] (i 0 18 oy modi. ..
93 50T Curve P Coo? 508 Input sowce of bina .. — o[ Dizablad] 0 0 18 Aoy modi. ..
i il Lot [ ooz C5-07 Input 1 of binary se — o[ Legic 0] 0 0 18 dny medi. ..
24 s8[Point—ta-Faint [ oog 0508 Input 2 of binary se. — 0l Logic 01 o ] 18 Bny modi. ..
22 18 Motor Paramete ot C5-03 Input sowrce of bina — o[ Disabled] 0 0 18 Any modi. ..
22 i [Reserved] Do C5-10 Input 1 of binary ze... — - T = = 18 oy modi. ..
83 4 1 CJmz CE-11 Input 2 of binary se — | User Privilege Login < | 18 By modi
7 ABMoter Control & | || 7 13 o512 Trpatisoinye, o binat — 16 o miods
AL [AI/AD Correcti [ o4 05-13 T e — | 18 o el
22 4D[Black Box Para [Jois 514 Tnput 2 of binary se — 16 Bny modi
WF[Process Data A [ oié 05-15 Tnput suurczluf bina — | — ”' I ‘ 16 Any mud)‘
CT I — Ooir 516 Tnput 1 of binary se — e 16 Any modi
et S| Oos 05-17 Input 2 of binary se... — - 18 hny modi. ..
23 B7Motor 2 Namepl Dot 518 Input zowrce of bina — [¥] Apply to all modules in the projsct 18 hny modi. ..
22 B8 Motor 2 Contro] [Jozo C5-13 Input 1 of binary se — 18 Any modi. ..
128 B9 Motor 2 Veotor ozt 520 Input 2 of binary se... — [ oK Cancel 18 Aoy modi. ..
28 g, 3 Hamepl Jozz 521 Input seurce of bina — 2 - 18 Ary modi. ..
i £ asdlmtn Joozs 522 Input 1 of binary se —_ 0l Logie O] i} 1) 18 dny medi. ..
133 BB Motor 3 W/ Co [Joze 523 Input 2 of binary se — o Legic 0] 0 0 18 dny medi. ..

After this, click Update attributes to import all the parameters and its state or value to InoDriverShop. Once this
process is done, the folllowing groups of parameters belew should appear on the list of parameters:

- Cxgroup parameters. These are the parameters which work as inputs for the logic modules. They range
from CO to CE.

- Lx group parameters. These are the connectors used as outputs of the logic modules. There are three
types: Bit-connectors (L0-L4), Word-connectors (L5-L9) and floating-point-connectors (LB-LD).

5 PARAMETER INTERCONNECTION SYSTEM

Parameter interconnection system is a flexible setting method to connect input and output functions; This
function can flexibly define ports according to the actual process requirements on site. The on-site secondary
development and application can be realized by using the parameter interconnection system.

For example, when the input of DI2 is set as the output of DI1, once DI1 is turned on, DI1 and DI2 will be set to 1
at the same time.

On-site secondary development

Controlled module Free-programming

Connector

Self-define info.
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5.1 CONNECTORS

The connectors can be used on two different ways:

- InoDriverShop: While using the PC software for programming the drive, on the parameters which
admit connectors, a function will be displayed at the end of the list that goes as “Other [X-connector]”
(X can be changed by ‘B’ for bit-connector, ‘K’ for k-connector (referred to Word-connectors or Doble-
Word-connectors), or ‘F’ for floating-point-connector).

Row Index | Code ID
() oot F0-00
() 002 F0-01
(J o003 FO-02
() 004 F0-03
() oos FO-04
() 006 FO-05
(J oo7 F0-06
() 008 FO-07
() oo FO-08
Dot F0-09
Dot F0-10
Dotz FO-11
Do13 FO-12
Do14 FO-13
Dots FO-14

" Load type

Motor 1 control mode
Command source

Main frequency source X
Auxiliary frequency source ¥

Base value of range of auxiliary frequency sowrce for superposi...

Range of auxiliary frequency source ¥ for superposition
Frequency source superposition

Preset frequency

Running direction

Maximun £requency

Source of frequency upper limit

Frequency upper limit

Frequency upper limit offset

Frequency lover linit

Setting Value | Cumrent Value | Defaut
=N | 0 Heavy load applic... 0
= 1[ Frc) 2
— 1[ Terminall 0

| O[ Digital setting (... O

0[ Digital setting (non—retentive at power failure)
1[ Digital setting (retentive at power failure)]
2

5[ Pulse reference_(DI5)]
6[ Multi—reference]

7[ Simple PLC]
8[ PID

9[ Communi cation]

= 0,00 0,00

As can be seen, on the parameter FO-03 the type of connector admitted is a F-connector (floating-point),
this is because the type of parameter. In this case F0-03 is the parameter which defines the source of
the main frequency for the drive. When using an F-connector as the source of the frequency, the value
of it can be changed by the control modules implemented on the Free Programming function.

Once this function is selected, the next window will appear, as shown below.

Row Index | Code ID
(J oo1 FO-00
(0 ooz FO-01
() oo3 FO-02

() oo4 FO-03
() oos FO-04
() oos FO-05

(J oo7 FO-06
() oos FO-07

() oog FO-08
Do FO-09
Don FO-10
Doz FO-11
Doz FO-12
o4 FO-13
Dots FO-14

Dot FO-15
Dot FO-16
Dois FO-17
Do FO-18
(D oz0 FO-19
Jo21 F0-20
(Joz2 F0-21
Do23 FO-22
() oz4 F0-23
(Jozs FO-24
(D) oze F0-25

Oo2r FO-26
(Dozs FO-27
(D) oz9 F0-28

(D 030 F0-29

Descrioti
" Load type

Motor 1 control mode
Compand canvaa

Mai Connector

— 0[ Heavy load a
— 1[ Fvc]
—_— 1[ Terminal]

X 0 Digital sett

Aux 0[ Digital sett

Bas 0[ Relative to

Ran Parameter Name | F0-03 100

Fre Description Main frequency source X 0

Pre 20,00

Run (- Parameter Group Code ID | Descripti :éonefmlt dire

Max LB[Floating-point Con| |-— , 00

Bl [oreteeon i roie)

Fre LD[Floating-point Cor O s-01 AI2 input per-unit value 50,00

Fre [ B-02 Al3 input per-unit value 0,00

Fre O s-03 HDI input per-unit value 0,00

Car () B-04 Per-unit value of speed reference set through comn 6,0

Car () LB-05 Main speed reference o[ Xo]

Ace [ B-06 Auxiliary speed reference 1,0

Dec ) B-07 Channel target speed 1,0

Ace () B-08 Channel supplementary speed 1[ 0.1s]

0ff D LB-09 Supplementary speed setpoint o[ Fo-21]

0£f [ 8-10 Maximum forward speed 0,00

Dy JB-11 Minimum forward speed 2[ 0.01 ¥z] .

Ret . 0[ Non—retentiv
D LB-12 Maximum reverse speed

i .13 Minimum reverse speed 0L Notor parane

Acc — - 0[ FO-10 (maxim

Bas O[ Running freq

Fre 0

Com Curment Value 2100 OK Cancel 0[0 Modbus]

Loa 0[ Heavy load a

Here we can see all the connectors of the same type (in this case F-connectors). Only one connector can
be selected. We can change from parameter groups to select the connector needed. Also, at the lower
left corner the address of the connector can be introduced to select it directly. Also, when selecting a
connector manually, the address can be seen. Once selected the connector wanted, press OK and then
DOWNLOAD the parameters changed on the drive.

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124
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- Led Keypad: Connectors can also be selected from the keypad. When the parameter to set is selected
(for example following the last example, F0-03), all the values that correspond to the functions available
for this parameter can be seen. When the value displayed goes above 1000, we can select the connector
wanted using its address. To know which parameter is being selected, follow the next table:

Parameter Group Address Group
LO 10--
L1 11--
L2 12--
L3 13--
L4 14--
L5 15--
L6 16--
L7 17--
L8 18--
L9 19--
LB 20--
LC 21--
LD 22--

Inside of each Adress Group, the tens and units digits range from 00 to the highest parameter number

inside that Parameter Group.

5.2 CONNECTOR TYPES

As mentioned before, there are 4 types of connectors, which can be seen in more detail bellow:

- Bit connector: It includes DI input, DO output, drive operation status, bit output status in common

functions, fault status information, bit output status in logic block, etc. They are located in the function

code groups LO to L4.

[=,MD520 1[1]Param List X

4 Nameplate and Learning Parameters]
4 V/f Control Parameters]

4 Control and Protection Parameters]
4 Observation and Vector Parameters]
4 Vector Parameters]

E-Label Parameters]

Information Parameters]

Setting Parameters]

Setting Parameters]

Display Parameters]

Display Parameters]

Display Parameters]

Display Parameters]

Display Parameters]

Display Parameters)

Parameters]
Parameters]

23 10[Bit Connector
@3 L1[Bit Connector

Parameters]

@3 13[Bit Connector
@3 14[Bit Connector

1
2
@4 12[Bit Connector 3 Parameters]
4
5

2 L5[Word Connector 1 Parameters]
2 L6[Word Connector 2 Parameters]
4 L7[Word Connector 3 Parameters]

9[DWord Connector 1 Parameters]
2 LB[Floating—point Connector 1 Parameters]
2 1C[Floating-point Connector 2 Parameters]
LB 1D[Floating—point Connector 3 Parameters]

Fal

|| Upload and Save
(Current page)

Upload and Save
(A1l checked)

Download
(Current page)

Load param fi

Row. . . |Code ID |Description \
: 001 LO-00 DI1 drive sampling state
[ ]o02 L0-01  DIZ drive sampling state
[ ]003 L0-02  DI3 drive sampling state
[ Joo4 L0-03  DI4 drive sampling state
[ 005 L0-04 DI5 drive sampling state
[ ]006 L0-05 DI6 drive sampling state
[ ]007 LO-06  DIT drive sampling state
[ 008 1L0-07 DIS drive sampling state
[ Joo9 L0-08  DI9 drive sampling state
: 010 L0-09 DI10 drive sampling state
[ ]0o11 L0-10  AI1AsDI final output state
:012 LO-11 AI2AsDI final output state
[ Jo13 Lo-12 AT34sDI final output state
[ Jo14 Lo-13 AT1AsDI inversion state
: 015 L0-14 AIZAsDI inversion state
| Joi6 Lo-15 AI3AsDI inversion state
:017 LO-18 DI1 drive output state
: 018 LO-17 DI2 drive output state
: 019 LO-18 DI3 drive output state
: 020 LO-19 DI4 drive output state
[ ]021 L0-20  DI5 drive output state
[ ]022 1L0-21  DI6 drive output state
[ ]023 L0-22  DIT drive output state
| Jo24 L0-23 DI8 drive output state

YT lnos 1024 NTA drive mrtmit ctats

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124
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- Word connector: It includes status word, control word, speed, voltage, current, torque and other

parameters, as well as data received by communication or analog signals detected by Al/AO, and are

located in the function code groups L5 to LD.
L5~L7 are single word connectors, L9 is double word connector, and LB~LD are floating point

connectors.

|[Z) MD520_1[1]Param List x|

-23 (8[Constant Parameters]

4 V/f Control Parameters]

[ 4 Vector Parameters]
FLE-Label Parameters]
HO[Fault Information Parameters]
H1[Fault Setting Parameters])

H2[Fault Setting Parameters]

: Display Parameters)
Display Parameters]
Display Parameters]
22 H6[Fault Display Parameters]
23 H7[Fault Display Parameters]
22 H8[Fault Display Parameters]
23 U0[Monitoring Parameters]
2 p2[System Parameters]
23 U3[System Parameters]
23 1L0[Bit Connector 1 Parameters]
23 1L1[Bit Connector 2 Parameters]
23 12[Bit Connector 3 Parameters]
4
3

#4 L3[Bit Connector 4 Parameters]
22 14[Bit Connector 5 Parameters]

9[Any Monitoring Parameters, Monitoring Param
A[Motor 4 Nameplate and Learning Parameters])

4 Control and Protection Parameters]
4 Observation and Vector Parameters]

23 15(Word Connector 1 Parameters]
23 16(Word Connector 2 Parameters]
@4 17[Word Connector 3 Parameters]
23 1.9[DWord Connector 1 Parameters]

231 B[Floating-point Connector 1 Parameters]
23 C[Floating-point Connector 2 Parameters]
23 D[Floating-point Connector 3 Parameters]

7 Upload and Save | Upload and Save Download e £i
(Current page) (A1l checked) (Current page) SHL DSsRELY
Row. .. |Code D |Description | {
[ ]oo1 L5-00 System status word 1 | |
: 002 L5301 System status word 2 B
[ ]oo3 L3-02 Main status word of drive
: 004 1503 Auxiliary status word of drive ]
| Jo05 15-04 Main status word of motor | |
: 006 L3505 Auxiliary status word of motor §
: 007 L5-06 Current state of system state machine
: 008 L5307 System state machine switchover command ]
: 009 L5-08 System running state "
: 010 L3509 Current stop mode §
: 011 L3-10 Deceleration to stop/DC braking state ]
[ ]o12 L5-17  Bus voltage |
[ ]013 15-20  IGBT temperature
[ J0o14 15-21  LED control word i
[ J015 L5-22  IDS control word
[ Jo16 L1523  SOP control word |
: 017 L5324 Command channel system command ~
[ ]018 1525  LED command clear flag
[ ]1019 1526  SOP command clear flag :
[ ]020 1527  IDS command clear flag |
[ Joz1 L5-28 Terminal module command ||
: 022 1529 Input state of terminal module A B
[ 023 15-30 Input state of terminal module B ]
[ ]o24 15-31 Running mode (normal/jogging) i
YT nos 1530 Tageing canrea 1/7 | |
<

Connectors can also be used on the Continuous Oscilloscope. To do so, connectors can be found on the list of
parameters to be displayed, organized by Parameters Groups as on the parameter list.

| Continuous Osc X

Channel Selection

IChannel Selection

Search

Search

4 | MD520_1[1]
I LO
b BRLL
I 1.2
b L3
I L4
I L3
I L6
I L7
I L9
I LB
I LC
I LD
I vo

4 | MD520_1[1]

®E1:DI1 drive
®E2:D12 drive
ES:DIE drive
4:DI4 drive
5:DI5 drive
6:DI6 drive

drive

-
=
=
3

8:DI8 drive

9:DI9 drive

sampling state
sampling state
sampling state
sampling state
sampling state
sampling state
sampling state
sampling state

sampling state

10:DI10 drive sampling state
11:AI1AsDI final output state
12:AI2AsDI final output state
13:AI3AsDI final output state
14:AI1AsDI inversion state

15:AI2AsDI inversion state

[4 4 » » " All channels | Channel Parameters

Configuration

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124
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5.3

VDI AND VDO

Virtual digital inputs/outputs can be used to execute additional functions internally on the drive. It can be useful
when more inputs/outputs are needed on a Free Programming application and the real inputs/outputs are

already used for other functions.

Also, this allows to use analog inputs as digital inputs, which adds more possibilities.

Doot
(D ooz
(O 003
(D oos
() oos
(D oos
[ oo7
(Joos
D oos
oo
Dot
Do12
Qo3
Do
Dois
Dot

It is important to know that the source of activation for virtual digital inputs (VDI) can be changed.

Row index | Code ID

Al-00
A1-01
Al-02
A1-03
Al-04
A1-05
Al-06
AL-07
Al-08
A1-09
Al-10
Al-11
Al-12
Al-13
Al-14
Al-15

TD e

VDI1 function

VDI2 function

VDI3 function

VDI4 function

VDIS function

VDI active state source
VI state

AT1 (used as DI) function
AT2 (used as DI) function
AT3 (used as DI) function
AL (used as DI) active mode

VD01 function
VD02 function
VD03 function
VD04 function
VD05 function

done by parameter A1-05:

Bowldex._| Code ID

Ooot

||||||||||||||||'Z§‘
3

Current Value

0[ No function]
0[ No function]
0[ No function]
0[ No function]
0[ No function]
0

0

0[ No function]
0[ No function]
0[ No function]
0

o[ ¥o output]
0[ No output]
o[ No output]
o[ No output]
0[ No output]

| Defauit Value | Min Vaiue

D00 O0O0O0DOCO0O00O0O0O00O0O0

C0O0DOCOOCOOCOO0OO0OO00O0O

Description Setting Value Current Value Defauk Value | MinValue | MaxValue | Unit
A-00 VDI1 function — o[ No funotion] 0 0 8
AL-01 VDI2 function = o[ No funotion] 0 0 80
AL-02 VDI3 function — 0[ No function] 0 0 80
AL-03 VDI4 function = 0[ No function] 0 0 80
AL-04 VDI5 function = 0[ No function] 0 0 80
A-05 VDI active state sowrce — 0 0 0 55555
AL-06 VDI state — n ) 0 1111
A1-07 AT1 (used as DI) function Writing Parameters. 0 80
AL-08 A2 (used as DI) function 0 80
A1-09 A3 (used as DI) function AL-05 0 80
M-10 AT (used as DI) active mode P e 0 11
A1 VD01 function Descriotion VDI active state source 0 43
Al-12 VD02 function 0 43
Al-13 VD03 function | [ BN | Value 0 43
Al-14 VD04 function | 1 | VDI active state source 0[VDO1] o 43
SEl HDEG LT o [ 2| VDI2 active state source 0[vD02) o “°
re et .| T T o oo o
= output delay (invali Fasivoia 4 b , ) s
A-18 V03 ontput delay (invalid) }%Vv‘;m g g{:ﬁ; 0 0.0 3600,0 =
A-19 VD04 output delay (invalid) —-— 0 0,0 3600,0 s
A1-20 VD05 output delay (invalid) )0 0,0 3600,0 s
A-21 VIO active mode 0 11111
A2 VD01 output switch-on delay .0 0,0 3600,0 s
A1-23 VD02 output switch-on delay i) 0,0 3600,0 s
Al-24 VD03 output switch-on delay .0 0,0 3600,0 s
A28 VD04 output switch-on delay 0 0,0 3600,0 s
A1-26 VD05 output switch-on delay .0 0,0 3600,0 s
A-27 VD01 output switch-off delay 0 0,0 3600,0 s
A28 VD02 output switch-off delay o J0 0,0 3600,0 s
e VD03 output switch-off deley | CuTent OK Cancel | [ 0,0 3600,0 s
A1-30 VD04 output switch-off delay o 90 0,0 3600,0 =
A3t VD05 outout switch-off delav — 0.0 0.0 0.0 3600.0 s
— n n
Writing Parameters
Parameter Name: AI705
ot VDI active state source
Description
1 _|0[VDO1]
2 0[vDO1]
| 3 [1[A1-06] ,0
[4 j201) »0
3[ Communication setpoint (bit 10 of F4-50)] 0
L5 |
4[AIN] ,0
5[ Reserved] ,0
| |
,0
| .0
,0
| ,0
.0
| L0
.0
| Current 0 0K Cancel L0
v dJ,0

This can be

With this functionality, the connectors from the outputs of the logic modules can be used to execute commands

to the drive.

INOVANCE TECHNOLOGY EUROPE GmbH
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6 FREE PROGRAMMING LOGIC MODULES

6.1 OVERVIEW OF FREE PROGRAMMING LOGIC MODULES

Free programming logic

Setting parameter Connectors parameter

modules groups groups Quantity
Word to Bits conversion C1-00~C1-07 L1-76~L3-03 8
Bits to Word conversion C1-12~C1-83 L7-21~L7-24 4
. N LD-31~LD-34
W-DW conversion C2-00~C2-15 L9-00~L9-03 4
. N LD-35~LD-38
DW-W conversion C2-32~C2-43 L7-25~17-32 4
Logic AND-OR C3-00~C3-51 L3-36~L3-47 12
Logic NOT C3-56~C3-71 L3-52~13-67 16
Logic XOR/XNOR C3-72~C3-95 L3-68~L3-75 8
- LD-08~LD-12
Absolute Value C4-00~C4-07 L9-08~L9-10 8
LD-13~LD-17
ADD/SUBTRACT Modules C4-08~C4-39 19-11~19-13 8
LD-18~LD-22
MULTIPLY/DIVIDE Modules C4-40~C4-63 19-14~19-16 8
Comparison Modules C4-64~C4-95 L4-00~L4-07 8
Binary Selector C5-00~C5-23 L3-04~L3-11 8
Word Selector C5-24~C5-35 L7-41~L7-44 4
DW Selector C5-36~C5-47 L9-04~L9-07 4
Floating point number Selector C5-48~C5-71 LD-00~LD-07 8
. " LD-23~LD-26
Filter Modules C6-00~C6-17 L9-17~L9-18 6
Level-to-Pulse conversion C6-24~C6-35 L3-84~L3-87 4
_— N LD-27~LD-30
Limiting Modules C6-36~C6-53 19-19~19-20 6
Input of logic delay C6-54~C6-85 L3-20~L3-27 8
Multi-point Curve C7-00~C7-41 LD-46~LD-47 2
. LD-65~LD-85
Constant Value C8-00~C8-41 L7-00~L7-20 10

10
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6.2 WORD-BIT CONVERSION

6.2.1 WORD-BIT CONVERSION MODULES (A-H)

a. lllustration
W2B input
—{w2B ]
bitodg 22—
bitol 2
bito2 F=
bit03 K&
bitod =
bito5 =
bitos
bitor K2
Dbit0g =
bitog e
bit10 X
bitll 2
bit12 o
bit13 4
bit1a oL
bitl5 8
Figure 1. W2B module.
b. Operation

When the input | is a word, the outputs O1 to O16 correspond to bit00 to bit15 of input I.
When the input | is a DWord, the outputs O1 to 016 correspond to bit00 to bit15 from the high-order
16 bits of input | (low-order 16 bits are not used).

11
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c. Connection

- Input I: word connector, DWord connector.
- Outputs O1 to 016: bit connector.

W2B Module A B C D E F (]] H
Inputs [ C1-00 | C1-01 | C1-02 | C1-03 | C1-04 | C1-05 | C1-06 | C1-07
01 L1-76 | L1-92 | L2-08 | L2-24 | L2-40 | L2-56 | L2-72 | L2-88
(bit00)
02 L1-77 | L1-93 | L2-09 | L2-25 | L2-41 | L2-57 | L2-73 | L2-89
(bit01)
03 L1-78 | L1-94 | L2-10 | L2-26 | L2-42 | L2-58 | L2-74 | L2-90
(bit02)
o4 L1-79 | L1-95 | L2-11 | L2-27 | L2-43 | L2-59 | L2-75 | L2-91
(bit03)
05 L1-80 | L1-96 | L2-12 | L2-28 | L2-44 | L2-60 | L2-76 | L2-92
(bit04)
06 L1-81 | L1-97 | L2-13 | L2-29 | L2-45 | L2-61 | L2-77 | L2-93
(bit05)
o7 L1-82 | L1-98 | L2-14 | L2-30 | L2-46 | L2-62 | L2-78 | L2-94
(bit06)
08 L1-83 | L1-99 | L2-15 | L2-31 | L2-47 | L2-63 | L2-79 | L2-95
Outputs (bit07)
09 L1-84 | L2-00 | L2-16 | L2-32 | L2-48 | L2-64 | L2-80 | L2-96
(bit08)
010 L1-85 | L2-01 | L2-17 | L2-33 | L2-49 | L2-65 | L2-81 | L2-97
(bit09)
011 L1-86 | L2-02 | L2-18 | L2-34 | L2-50 | L2-66 | L2-2 L2-98
(bit10)
012 L1-87 | L2-03 | L2-19 | L2-35 | L2-51 | L2-67 | L2-83 | L2-99
(bit11)
013 L1-88 | L2-04 | L2-20 | L2-36 | L2-52 | L2-68 | L2-84 | L3-00
(bit12)
014 L1-89 | L2-05 | L2-21 | L2-37 | L2-53 | L2-69 | L2-85 | L3-01
(bit13)
015 L1-90 | L2-06 | L2-22 | L2-38 | L2-54 | L2-70 | L2-86 | L3-02
(bit14)
016 L1-91 | L2-07 | L2-23 | L2-39 | L2-55 | L2-71 | L2-87 | L3-03
(bit15)

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124

12

INOVANCE D



INOVANCE

6.2.2 BIT TO WORD CONVERSION MODULES (A-D)

a. lllustration

Enable

. B2W output

Z
=

.bit07

bitld

Figure 2. B2W module.

13
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b. Operation

When input I1 is set to 0-[disabled], the module is disabled, and the output O is 0.

Bit0O to bit15 of I12 are the inversion flags of 13 to 118. The value 1 indicates that the corresponding I3 to
118 input is inverted. The inverted I3 to 118 are assigned to bit00 to bit15 of the hexadecimal number

and output to O.

c. Connection

- Inputll: Oindicates disabled, and 1 indicates enabled.

c1-12 B2H module A enable 0[ Disabled]
c1-13 Bit inversion flag of B2W module A o Disabled] 0
ci-14 B2W module A — Bit00 1[ Enabled] ol 0]
- Input I2: 16-bit unsigned data Input.
- 13t0 118: 0, 1, Dl input, or bit connector input.
- Output O: word connector.
B2W Module A B C D
11 C1-12 C1-30 C1-48 C1-66
12 C1-13 C1-31 C1-49 C1-67
13 (bit 00) C1-14 C1-32 C1-50 C1-68
14 (bit 01) C1-15 C1-33 C1-51 C1-69
15 (bit 02) Cl-16 Cl1-34 C1-52 C1-70
16 (bit 03) C1-17 C1-35 C1-53 C1-71
17 (bit 04) C1-18 C1-36 C1-54 C1-72
18 (bit 05) C1-19 C1-37 C1-55 C1-73
Inputs 19 (bit 06) C1-20 C1-38 C1-56 C1-74
110 (bit 07) C1-21 C1-39 C1-57 C1-75
111 (bit 8) C1-22 C1-40 C1-58 C1-76
112 (bit 9) C1-23 Cl-41 C1-59 C1-77
113 (bit 10) C1-24 C1-42 C1-60 C1-78
114 (bit 11) C1-25 C1-43 C1-61 C1-79
115 (bit 12) C1-26 Cl-44 C1-62 C1-80
116 (bit 13) C1-27 C1-45 C1-63 C1-81
117 (bit 14) C1-28 Cl-46 C1-64 C1-82
118 (bit 15) C1-29 C1-47 C1-65 C1-83
Outputs 0] L7-21 L7-22 L7-23 L2-24

INOVANCE TECHNOLOGY EUROPE GmbH

MD520 Free Programming_EN_v1.2_20231124
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6.3 WORD TO DOUBLE WORD CONVERSION

6.3.1 WORD TO DOUBLE WORD CONVERSION MODULES (A-D)

a. Operation
_11 X 65535 + 12

oL—————,
0= I3 X 65535 + 14

02:11 X 65535 + 12,13 x 65535+ 14 =0

I3 X 65535 +14#0

When the base value I3 as the high-order 16 bits and 14 as the low-order 16 bits is a non-zero value, the
output is the result of DWord with |1 as the high-order 16 bits and 12 as the low-order 16 bits divided by

the base value, which is output to O1.

When the base value with I3 as the high-order 16 bits and 14 as the low-order 16 bits is 0, the output is
the Dword with 11 as the high-order 16 bits and 12 as the low-order 16 bits, which is directly output to

02.

b. Connection
- Inputs 11 and I2: word connector, DWord connector.
- Inputs 13 and 14: 16-bit unsigned data.
- Output 01: floating-point connector.
- Output 02: DWord connector.

W-DW Modules

Outputs

A C2-00 | C2-01 | C2-02 | C2-03 | LD-31 L9-00
B C2-04 | C2-05 | C2-07 | C2-08 | LD-32 L9-01
C C2-08 | C2-09 | C2-10 | C2-11 | LD-33 L9-02
D C2-12 | C2-13 | C2-14 | C2-15 | LD-34 L9-03

INOVANCE TECHNOLOGY EUROPE GmbH MM”.HS
MD520 Free Programming_EN_v1.2_20231124 oo IS
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6.3.2 DOUBLE WORD TO WORD MODULES (A-D)

a. |lllustration
High |02 Output of DW-W high-order bits
. =0 word
DW-Winput I > DW Output of DW-W low-order bits
> f Low [0
word
High-order bits of DW-W base value =0 DWord-to-floating point output
B | High o1 >
> % i
Low-order bits of DW-W base value bw
12 Low
word
Figure 3. DW2W Module.
b. Operation

11

0l 65535 + 13

,12x 65535+ 13 #0

{02: (I1 > 16) OXFFFF

X =
0311 OxFFFF'Iz 65535+13=0

{
=
\

When the base value with 12 as the high-order 16 bits and I3 as the low-order 16 bits is a non-zero value,
the output is the result of 11 divided by the base value, which is output to O1.
When the base value with 12 as the high-order 16 bits and 13 as the low-order 16 bits is 0, the output 02
is the high-order 16 bits of 11, and the output O3 is the low-order 16 bits of I1.
c. Connection
- Input I1: DWord connector.
- Inputs 12 and I3: unsigned data.
- Output 01: floating-point connector.
- Outputs 02 and 03: word connector.

Outputs
DW-W Modules
02
A C2-32 C2-33 C2-34 LD-35 L7-00 L7-26
B C2-35 C2-36 C2-37 LD-36 L7-01 L7-28
C C2-38 C2-39 C2-40 LD-37 L7-02 L7-30
D C2-41 C2-42 C2-43 LD-38 L7-03 L7-32

16
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6.4 LOGIC OPERATIONS

6.4.1 LOGIC AND-OR MODULES (A-L)

a. lllustration

Input 1 of logic AND-OR module )

Function of logic AND-OR module

Input 2of logic AND-OR module | |5 & 11
\—) 1 : .
) 5 k_ 0 Function of Io?m AND-OR module
Input 3 of logic AND-OR module
2
14 |
Input 4 of logic AND-OR module 15 21

Figure 4. Logic AND-OR Modules.

b. Operation
When the logic AND-OR module enable selection I1 is set to 0, the module is disabled, and the output

OisO.

When the logic AND-OR module enable selection is set to 1, logic AND is active and the output O is
11&I12& 13 &14.

If the inputs 11, 12, 13 and 14 are all true , the output O is true; otherwise, the output O is false. The truth
table is described below.

Inputs Output
11 12 13 14 (o}
0 X X X 0
X 0 X X 0
X X 0 X 0
X X X 0 0
1 1 1 1 1

If any of the inputs parameters are not going to be used, they have to be set on 1 to avoid getting always
a 0 on the output.

When the logic AND-OR module enable selection 11 is set to 2, logic OR is active, and the output O is
11]12]13 ] 14.

If the inputs 11, 12, 13, and 14 are all false, the output O is false; otherwise, the output O is true. The truth
table is described below.

Inputs Output
11 12 13 14 (o}
1 X X X 1
X 1 X X 1
X X 1 X 1
X X X 1 1
0 0 0 0 0

17
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If any of the inputs parameters are not going to be used, they have to be set on 0 to avoid getting always
a 1 on the output.

The module enable selection I1 can only be set to the values mentioned above, it cannot be switched
by a bit-connector or a digital input, so only one mode of the module can be used at the same time.

c. Connection
- Input I1: Oindicates module disabled, 1 indicates logic AND, and 2 indicates logic OR.

C3-00 Function of logic AND-OR module A 1[ ann] v
C3-01 Input 1 of logic AND-OR module A 0[ Disabled]

C3-02 Input 2 of logic AND-OR module A 1[ AND

€3-03 Input 3 of logic AND-OR module A 2( OR]

- Inputs 12,13, 14, and 15: 0, 1, Dl input, and bit connector input.
- Output O: bit connector.

Logic AND-OR

Modules

A c3.00 |C3-01 |C302 |C3-03 |C3-04 |[13-36
B €305 |C3-06 |c307 |c308 |c309 |13-37
C €310 |c311 [c312 [c3-13  [c3-14 [13-38
D €315 |C3-16 |C3-17 [C3-18 [C3-19 [13-39
E €320 [c321 [c322 |c323 |- 13-40
F €324 |c325 [c326 |c327 |- 13-41
G €328 [C329 [c331 [c332 |- 13-42
H €332 [c333 [c334 [c335 |- 13-43
| 336 |c337 [c338 [c339 |- 13-44
) €340 |c341 [c342 [c343 |- 13-45
K C3-44 | C345 |c346 |C3-47 |- 13-46
L C3-48 | C349 [c350 |C351 |- 13-47

Logic AND-OR modules A to D have four inputs (12 to I5), and modules E to L have three inputs (12
to 14).

18
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6.4.2 LOGIC NOT MODULES (A-P)
a. [lllustration
Input of logic NOT module Output of logic NOT module
Figure 5. Logic NOT module
b. Operation
- Wheninput lis set to O - [ Disabled ], the module is disabled, and the output is 0.
0=0;
- Wheninput | is not set to O - [Disabled], the output is the inversion of the input | configured.
o=1;
The truth table is described below.
Input ‘ Output
[ | )
0 1
1 0
c. Connection
- Inputl: 0-[Disabled], 0-[logic], 1-[logic], Digital input, and bit-connector input.
C3-56 Input of logic NOT module A v
C3-57 Input of logic NOT module B 0[ Disabled]
C3-58 Input of logic NOT module C 1[ Logic 1]
C3-59 Input of logic NOT module D gE lﬁI"ﬁc o]
C3-60 Input of logic NOT module E 4[ p12]
C3-61 Input of logic NOT module F 5[ DI3]
C3-62 Input of logic NOT module G ?E g%g
C3-63 Input of logic NOT module H s[ n16]
£3-64 Input of logic NOT module I 9[ n17]
C3-65 Input of logic NOT module J }?E g%g}
C3-66 Input of logic NOT module K 12[ pI10]
C3-67 Input of logic NOT module L 13[ DI11]
C3-68 Input of logic NOT module M 1;% ggg%
C3-69 Input of logic NOT module N 16[ DI14]
C3-70 Input of logic NOT module O 17[ DI115]
c3-71 Input of logic NOT module P é:}[' DI[lgl tor]
ra-77 Funetion of Tasie YNR/ANNR madnlae & GlsrL O comector

INOVANCE TECHNOLOGY EUROPE GmbH mﬂ\ﬂﬂf
MD520 Free Programming_EN_v1.2_20231124 obo «

- Output O: bit-connector.

Logic NOT Modules InTUt Ougput
A C3-56 L3-52
B C3-57 L3-53
C C3-58 L3-54
D C3-59 L3-55
E C3-60 L3-56
F C3-61 L3-57
G C3-62 L3-58
H C3-63 L3-59
] C3-64 L3-60
J C3-65 L3-61
K C3-66 L3-62
L C3-67 L3-63
M C3-68 L3-64
N C3-69 L3-65
(0] C3-70 L3-66
P C3-71 L3-67

19
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6.4.3 LOGIC XOR/XNOR MODULES (A-H)

a. lllustration
Input 1 of logic XOR-XNOR module

Function of logic XOR-XNOR module
i 12 —_—

XOR 5

Output of logic XOR-XNOR module A

Input 2 of logic XOR-XNOR module 1 o]
—_— 0
i 13 2

XNOR

Figure 6. Logic XOR/XNOR module.

b. Operation
- When the logic XOR/XNOR module enable election I1 is set to 0, the module is disabled.

0=0;

- When the logic XOR/XNOR module enable selection I1 is set to 1, logic XOR is active.
O0=(12&I13)|(12&13);

When the I1 and 12 are the same, the output is 0; when I1 and 12 are different, the output is 1. The
following is the truth table:

Inputs Output
12 13 0

e Y= -)]

| O|= O

OoOl=[—=|O

- When the logic XOR/XNOR module enable selection 11 is set to 2, logic XNOR is active.
0=(12&13) | (T2&T13);

When the I1 and 12 are the same, the output is 1; when I1 and 12 are different, the output is 0. The

following is the truth table:

Inputs Output
12 13 0

_ OO

OO

20
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c. Connection

- Input I1: 0 indicates module disabled, 1 indicates XOR, and 2 indicates XNOR.
- Inputs 12 andI3:0, 1, DI Input, and bit connector input.

- Output O: bit-connector.

Logic AND-OR Modules

A C3-72 C3-80 C3-88 L3-68
B C3-73 c3-81 3-89 13-69
C C3-74 C3-82 C3-90 13-70
D C3-75 C3-83 C3-91 13-71
E C3-76 C3-84 €3-92 13-72
F C3-77 C3-85 C3-93 13-73
G C3-78 C3-86 C3-94 13-74
H C3-79 C3-87 C3-95 13-75

The module enable selection I1 can only be set on the values mentioned before, it cannot be switched

by a bit-connector or a digital input, so only one mode of the module can be used at the same time.

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124
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6.5 ARITHMETIC OPERATIONS

6.5.1 ABSOLUTE VALUE MODULES (A-H)

a. Operation
o=|1]

1,1<0
SN
0,1=0

The output O is the absolute value of input I. When input | is negative value, SN is 1; otherwise, SN is 0.

b. Connection
- Input I: Al, HDI, Aim, motor-driven potentiometer, PID, word connector, Dword connector, and
floating-point connector.

Input of floating—point absolute value module A v
Input of floatingpoint absolute value module B O[ Disabled]

Input of floating—point absolute value module C 1[ AT1]
Input of floatingpoint absolute value module D
Input of floatingpoint absolute value module E 4[ 11)

Input of fixed—point absolute value module F 5[ A:m].

Input of fixed—point absolute value module G ?E ﬁu]étl:rd;f:rex\oez i ometer]
Input of fixed-point absolute value module H s p:‘[’n]or IRANROEAREIRRTE
Input 1 of floating—point ADD/SUBTRACT module A Other [ F-connector]

- Output O: word connector, Dword connector, and floating-point connector.
- Output SN: bit connector.

Input Outputs
Absolute Value Modules | o SN
A C4-00 LD-08 L4-16
B C4-01 LD-09 L4-17
C C4-02 LD-10 L4-18
D C4-03 LD-11 L4-19
E C4-04 LD-12 L4-20
F C4-05 L9-08 L4-21
G C4-06 L9-09 L4-22
H C4-07 L9-10 L4-23

The modules A-E are floating-point absolute value modules, and the modules F-G are fixed-point
absolute value modules.

22
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6.5.2 ADD/SUBSTRACT MODULES (A-H)

a. lllustration

Input 1 of ADD/SUBTRACT module

|

Input 2 of ADD/SUBTRACT module

|

Output of ADD/SUBTRACT module

0
Input 3 of ADD/SUBTRACT module + |::

|

Input 4 of ADD/SUBTRACT module T

|

Figure 7. ADD/SUBTRACT module.

b. Operation
O=11+12+13

The output O is the sum of inputs 11, 12, and 13 minus 14.

c. Connection
- Inputs 11, 12, 13, and I4: Al, HDI, Aim, motor-driven potentiometer, PID, word connector, and
floatingpoint connector.

C4-08 Input 1 of floatingpoint ADD/SUBTRACT module A v
c4-03 Input 2 of ADD/SUBTRACT module A (ADD) O Disabled]
c4-10 Input 3 of ADD/SUBTRACT module A (ADD) 1[ A1)
c4-11 Input 4 of ADD/SUBTRACT module A (SUBTRACT) .‘Z';E ﬁg}
C4-12 Input 1 of floating—point ADD/SUBTRACT module B 4[ 11
c4-13 Input 2 of ADD/SUBTRACT module B (ADD) 5[ Aim]
ca-14 TInput 3 of ADD/SUBTRACT module B (ADD) 6 Multiveference]
7[ Motor—driven potentiometer]
C4-15 Input 4 of ADD/SUBTRACT module B (SUBTRACT) s[ PID]
C4-16 Input 1 of floating—point ADD/SUBTRACT module C Other [ F-connector]

- Output O: DWord connector and floating-point connector.

Add/Substract Output

Modules o)
A C4-08 C4-09 C4-10 C4-11 LD-13
B C4-12 C4-13 C4-14 C4-15 LD-14
C C4-16 ca-7 C4-18 C4-19 LD-15
D C4-20 C4-21 C4-22 C4-23 LD-16
E C4-24 C4-25 C4-26 C4-27 LD-17
F C4-28 C4-29 C4-30 C4-31 L9-11
G C4-32 C4-33 C4-34 C4-35 L9-12
H C4-36 C4-37 C4-38 C4-39 L9-13

The moules A-E are floating-point ADD/SUBTRACT modules, and the modules F-H are fixed-point
ADD/SUBTRACT modules.
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6.5.3 MULTIPLY/DIVIDE MODULES (A-H)

a. |lllustration
Input 1 of Output of
MULTIPLY/DMIDE module " 5 MULTIPLY/DIVIDE module
X4,
Input 2 of MULTIPLY/DIVIDE . )
module (MULTIPLY) Divisor being 0 flag of
12 oF MULTIPLV%DIVIDE module
Input 3 of MULTIPLY/DIVIDE
module (DIVIDE)
Figure 8. MULTIPLY/DIVIDE module.
b. Operation
(11 x 12,13 = 0 — [Disabled]
{ I1 %12 13 %0
= *
| 3
k 0,I3=0
1,I3=0
QF =
0,I3+0

When 13 is set to 0-[Disabled], the output is the product of 11 and 12.

When 13 is set to others, if the 13 input value is 0, the output is 0, and the divisor being 0 flag is 1; if the
I3 input value is not 0, the output is the product of I1 and 12 divided by I3, and the divisor being 0 flag is
0.

c. Connection
- Inputs 11, 12 and I3: Al, HDI, Aim, motor-driven potentiometer, PID, word connector, Dword
connector, and floating-point connector.

C4—40 Input 1 of floatingpoint MULTIPLY/DIVIDE module A v
C4-41 Input 2 of MULTIPLY/DIVIDE module A (MULTIPLY) O Disabled]
c4~42 Input 3 of MULTIPLY/DIVIDE module A (DIVIDE) 1[ AT1]
443 Input 1 of floatingpoint MULTIPLY/DIVIDE module B ZE ﬁg%
C4~44 Input 2 of MULTIPLY/DIVIDE module B (MULTIPLY) 5[ w01)
C4-45 Input 3 of MULTIPLY/DIVIDE module B (DIVIDE) 5[ Ain]
C4-46 Input 1 of floating-point MULTIPLY/DIVIDE module C ‘;’E Multi—reference]
Motor—driven potentiometer]
C4~47 Input 2 of MULTIPLY/DIVIDE module C (MULTIPLY) s[ PID]
C4-48 Input 3 of MULTIPLY/DIVIDE module C (DIVIDE) Other [ F-connector]

- Output O: Dword connector and floating-point connector.

Multply/Divide Inputs Output
modules 11 12 13 (o)
C4-40 | C4-41 C4-42 LD-18
C4-43 | C4-44 | C4-45 LD-19
C4-46 | C4-47 | C4-48 LD-20
C4-49 | C4-50 | C4-51 LD-21
C4-52 | C4-53 C4-54 LD-22
C4-55 | C4-56 | C4-57 19-14
C4-58 | C4-59 | C4-60 L9-15
H C4-61 | C4-62 | C4-63 L9-16

The modules A-E are floating-point MULTIPLY/DIVIDE modules, and the modules F-H are the byte
MULTIPLY/DIVIDE modules.

QMmgO|w| >
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6.5.4 COMPARISON MODULES (A-H)

a. lllustration
Hysteresis input of Function of
comparison module comparison module
14 11
Input 1 of comparison module 1
12 <
s |-
1 0> o Output of comparison module
1<
0
Input 2 of comparison module L
S 13 e
0 0
14 14
o |
1472 1472

13

Figure 9. COMPARISON module.

b. Operation
The hysteresis input 14 implements suppression of frequent on-off. It is always referenced to the
maximum value of 13. The operation of the comparison module depending on the value of I1 is as
follows:
- If the comparison module function selection I1 is set to 0, the comparison module will be
disabled.
- If the comparison module function selection I1 is set to 1, the output O keeps low level when
12 increases from 0 toward I3 in the positive direction (1); it changes from low level to high level
when 12 increases to a value greater than I3 (2); and it remains high when 12 continues to
increase. When 12 decreases, the output O remains high as long 12 is greater than I3 minus 14
(3); it changes from high level to low level only when 12 is equal or smaller than 13 minus 14 (4).

0, 112<1I3 (1)
1, 112>13 (2)

n=1- 0=
1, \I2>13-14 (3)

f____/\_ —_———

0, I2 <I3-14 (3)
M =increasing; \, = decreasing.

- If the comparison module function selection I1 is set to 2, the output O keeps high level when
12 increases from 0 toward the sum of 13 and 14 in the positive direction (1); it changes from
high level to low level when |2 inceases to a value greater than the sum of I3 and 14 (2); and it
remains low when |2 continues to increase. When 12 decreases, the output O remains low as
long as 12 is greater than 13 (3); it changes from low level to high level only when 12 is smaller
than 13 (4).

(1, T12<I3+14(1)

I

lo, 1 12>13+14 (2)
I1=2- 0= {

i 0, LI2>13 (3)

l 1, 112 <3 @

M =increasing; {, = decreasing.
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- If the comparison module function selection I1 is set to 3, the output is high level when 12 is
between (13-14/2) and (13 + 14/2) (1); otherwise, it is low level (2)(3).

c. Connection

1, I3-14<I12<I3+14 (1)

(

|
11=3—>0=4 0,

|

\

0;

12 <I3-14 (2)

12 > 13 +14 (3)

- Input I1: 0: Module disabled; 1: Input 1 > Input 2; 2: Input 1 < Input 2; 3: Input 1 = Input 2.

C4-64
C4-65
C4-66
C4-67

raro

Function of floatingpoint comparison module A
Input 1 of floating—point comparison module A
Input 2 of floating—point comparison module A

Hysteresis input of floating—point comparison mo...

e T P L e S 12 D)

0[ Module disabled]
1[ Input 1 > Input 2]
2[ Input 1 < Input 2]

3L Input 1 = Input 2]

- Inputs 12 and I3: Al, HDI, Aim, motor-driven potentiometer, PID, word connector, DWord

connector, and floating-point connector.
- Input 14: floating-point number with two decimal places.
- Output O: bit connector.

Comparison
Modules
A C4-64 C4-65 C4-66 C4-67 | L4-00
B C4-68 C4-69 C4-70 C4-71 | L4-01
C C4-72 C4-73 C4-74 C4-75 | 1402
D C4-76 C4-77 C4-78 C4-79 | L4-03
E C4-80 C4-81 C4-82 C4-83 | L4-04
F C4-84 C4-85 C4-86 C4-87 | L4-05
G C4-88 C4-89 C4-90 C4-91 | L4-06
H C4-92 C4-93 C4-94 C4-95 | L4-07

The moules A-E are floating-point comparison modules, and the moules F-H are fixed-point

comparison modules.

INOVANCE TECHNOLOGY EUROPE GmbH
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6.6 SWITCH FUNCTIONS
6.6.1 BINARY SELECTOR MODULES (A-H)
a. lllustration
Input source of binary selector module
Input 1 of binary selector module 11 .
P :ry; 12 A Output of binary
0 selector module
. 0
Input 2 of binary selector m0d|%le K—’D
D 1 ]
Figure 10. Binary Selector module.
b. Operation
12, I11=0(1)
0=
13, I11=1(2)
When the input I1 of the binary selector module is set to 0, the output is 12 (1); when the input I1 is set
to 1, the output O is 13 (2).
c. Connection
- Inputs |1, 12, and 13: 0, 1, Dl iput, Dword connector input, and bit-connector input.
C5-00 Input source of binary selector module A v
c5-01 Input 1 of binary selector module A L[ Disabled]
C5-02 Input 2 of binary selector module A 1 Logéc 1]
5-03 TR o 0 Ve caloctior Fotko 1 2l Logio ol
C5-04 Input 1 of binary selector module B 4[ 112]
C5-05 Input 2 of binary selector module B 5[ DI3]
C5-06 Input zource of binery seleoter module C ‘;’{ gg}
c5-07 Input 1 of binary selector module C 3[ 116)
c5-08 Input 2 of binary selector module C 9[ 117]
509 Tnput 'sowrce| of binary selecter module/D 1of 8]
C5-10 Input 1 of binary selector module D 12[ D110]
1:5:11 Input 2 of bin;r:'.sclecto; module 1;“1 SE gﬁg
N T T tof mata)
C5-14 Input 2 of binary selector module E 17[ D115)
o e o] Bomator]
- Output O: bit-connector.
Binary Selector Output
Modules (0]
A C5-00 C5-01 C5-02 L3-04
B C5-03 C5-04 C5-05 L3-05
C C5-06 C5-07 C5-08 L3-06
D C5-09 C5-10 C5-11 L3-07
E C5-12 C5-13 C5-14 L3-08
F C5-15 C5-16 C5-17 L3-09
G C5-18 C5-19 C5-20 L3-10
H C5-21 C5-22 C5-23 L3-11
27
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6.6.2 WORD SELECTOR MODULES (A-D)
a. lllustration
Input source of the
word selector module
Input 1 of the word
selector module 11
12 Output of the word
0 selector module
Input 2 of the word k_ 0 :>
selector module
13
1
Figure 11. Word Selector module.
b. Operation
12, I11=0(1)
0=
B, I11=1(2)
When input selecion 11 of the word selector module is set to 0, the putput O i 12 (1); when I1is setto 1,
the output O is I3 (2).
c. Connection
- Inputl1: 0, 1, Dl input, and bit-connector input.
C5-24 Input source of word selector module A v
C5-25 Input 1 of word selector module A O[ Disabled]
C5-26 Input 2 of word selector module A 1[ Logic 1
o527 Input source of word selector module B 21 Locie 0
528 Input 1 of word selector module B 1 112]
C5-29 Input 2 of word selector module B 5[ DI3]
C5-30 Input source of word selector module C ?% gig%
C5-31 Input 1 of word selector module C 3[ 18]
C5-32 Input 2 of word selector module C 9l 117]
C5-33 Input source of word selector module D }? gig%
C5-34 Input 1 of word selector module D 12[ 1110]
C5-35 Input 2 of word selector module D 13[ DpI11]
C5-36 Input source of DWord selector module A :EE gﬂgl
C5-37 Input 1 of DWord selector module A 16[ ani
C5-38 Input 2 of DWord selector module A 17[ D115
C5-39 Input source of DWord selector module B 18[ n116]

re_an

..... D i s e A R AT WD

Inputs 11 and I12: word connector, Dword connector.
Output O: word connector.

Word Selector

Other [ B-connector]

Modules
A C5-24 C5-25 C5-26 L7-41
B C5-27 C5-28 C5-29 L7-42
C C5-30 C5-31 C5-32 L7-43
D C5-33 C5-34 C5-35 L7-44

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124
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6.6.3 DWORD SELECTOR MODULES (A-D)

a. lllustration

Input source of DWord selector module

Input 1 of DWord selector module

12

k_ 0 Output of DWord selector module

Input 2 of DWord selector module 13

Figure 12. DWord Selector module.

b. Operation
12, I11=0(1)

3, I1n1=1(2)

When input selection I1 of the word selector module is set to 0, the output O is 12 (1); when I1 is set to
1, the output O is I3 (2).

c. Connection
- Inputl1: 0, 1, Dl input, and bit-connector input.

C5-36 Input source of DWord selector module A v
C5-37 Input 1 of DWord selector module A O[ Disabled]

5-38 Input 2 of DHord selector module A 1[ Logic 1]

C5-39 Input source of DWord selector module B g{ %;ﬁc o]

C5-40 Input 1 of DWord selector module B 4 p12]

C5-41 Input 2 of DWord selector module B 5[ DI3]

o542 Input source of Diord selector module C e

C5-43 Input 1 of DWord selector module C 3[ pI6]

C5-44 Input 2 of Diord selector module C 9[ p17]

C5-45 Input source of DWord selector module D i?% g%g%

C5-46 Input 1 of DWord selector module D 12[ p110]

547 Input 2 of DWord selector module D 13[ pI11]

C5-48 Input source of floatingpoint number selector m... I;E ggg%

C5-49 Input 1 of floating—point number selector module A |1g[ DI14]

C5-50 Input 2 of floatingpoint number selector module A |17[ DII5]
e o e vt 115 - O

- Inputs 12 and I3: word connector, Dword connector.
- Output O: Dword connector.

DWord Selector

Modules
A C5-36 C5-37 C5-38 L9-04
B C5-39 C5-40 C5-41 L9-05
C C5-42 C5-43 C5-44 L9-06
D C5-45 C5-46 C5-47 L9-07
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6.6.4 FLOATING-POINT NUMBER SELECTOR MODULES (A-H)

a. lllustration

Input source of floating-point selector module

Input 1 of floating-point selector module D 1

E—O Output of floating-point selector module

Input 2 of floating-point selector module 3

Figure 13. Floating-point Number Selector module.

b. Operation
12, I1=0(1)

3, 11=1(Q2)

When input selection I1 of the word selector module is set to 0, the output O is 12 (1); when I1 is set to
1, the output O is I3 (2).

c. Connection
- Inputl1: 0, 1, Dlinput, and bit-connector input.

C5-48 Input source of floatingpoint number selector m... v
C5-49 Input 1 of floatingpoint number selector module A (9] Disabled)

C5-50 Input 2 of floatingpoint number selector module A |1[ Logic 1]

C5-51 Input source of floatingpoint number selector m... §[ ]ﬁ;ﬁc 0]

C5-52 Input 1 of floatingpoint number selector module B |4[ pr2]

C5-53 Input 2 of floatingpoint number selector module B |5[ DI3]

o554 Tnput sowse of floatingpoint number selector n... |5f D14)

C5-55 Input 1 of floatingpoint number selector module C |g[ pIe]

C5-56 Input 2 of floatingpoint number selector module C |3[ DI7]

557 Input source of floatingpoint number selector m... :?[ g%g%

C5-58 Input 1 of floatingpoint number selector module D 12{ DI10]

C5-59 Input 2 of floatingpoint number selector module D [13[ DI11]

C5-60 Input source of floatingpoint number selector m... i;[ gﬁg%

C5-61 Input 1 of floatingpoint number selector module E |15[ DI14]

C5-62 Input 2 of floatingpoint number selector module E |17[ DI15]

C5-63 Input source of floatingpoint number selector m... éf{e?}lglcomector]
rE-cA Tamut 1 a8 Blantlamanint aunbhav malanbav madula B Commmmmet OO0

- Inputs 12 and I3: Al, HDI, Aim, motor-driven potentiometer, PID, and floating-point connector.
- Output O: floating-point connector.

Floating-point Number Output

Selector Modules lo)
A C5-48 C5-49 C5-50 LD-00
B C5-51 C5-52 C5-53 LD-01
C C5-54 C5-55 C5-56 LD-02
D C5-57 C5-58 C5-59 LD-03
E C5-60 C5-61 C5-62 LD-04
F C5-63 C5-64 C5-65 LD-05
G C5-66 C5-67 C5-68 LD-06
H C5-69 C5-70 C5-71 LD-07
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6.7 CONTROL FUNCTIONS

6.7.1 FILTER MODULES (A-F)

a. lllustration

Filter module enable

11

Filter time of filter module
13

Input of filter module

:} 2 : Others

0 5 Output of filter module

b. Operation

I(11 = 0[Disable], 0
0= 4 11=1, I2
Ikll = 2, filtered I2
If module enable selection 11 is set to 0-[disable], the module is disabled, and the output is 0. If module
enable selection 11 is not 0, and the input value is 1, the filter is disabled, and the output O is I12; if the

input value is 2, the output O is the filtered value of input I.

Row Index | Code ID Description

Setting Value Current Value
() oot C6-00 Floatingpoint filter module A enable 4[ n12) 4[ 012]
O 002 c6-01 Input of floatingpoint filter module A 1[ AT1] 1[ a11]
| D oo3 C6-02 Filter time of filter module A 2,000 2,000

Cursor Info X
OVertical O Morizonte (JFixed the distance [JFold interface
Nene A

B BA wn
T

15:09:22 637 15:09:24 915 2277,8ms
167,67 9%, 0,09

1600: Running frequency. 011 167,78

15:09:21 314 16:09:25 602

16:09:38 511

AS can be seen on the graph, I3 corresponds to the time the filter lasts on reaching 63 % of the value set
on 12.
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c. Connection

- Input11: 0 = Module disabled; 1 = Filter disabled; 2 = Filter Enabled.
Dl input, bit-connector.

C6-00
Ce-01
C6-02
C6-03
C6-04
C6-05
C6-06
ce-07
C6-08
C6-09
Ccé-10
Ce-11
Ccé-12
C6-13
C6-14
C6-15

Floatingpoint filter module A enable
Input of floatingpoint filter module A
Filter time of filter module A
Floatingpoint filter module B enable
Input of floatingpoint filter module B
Filter time of filter module B
Floatingpoint filter module C enable
Input of floatingpoint filter module C
Filter time of filter module C
Floatingpoint filter module D enable
Input of floatingpoint filter module D
Filter time of filter module D
Fixed—point filter module E enable

Input of fixed-point filter module E
Filter time of fixed—point filter module E
Fixed—point filter module F enable
- ~ra

Coeer 11 -

0[ Module disabled]
1[ Filter disabled]
2[ Filter enabled]

Other [ B-connector]

- Input 12: Al, HDI, Aim, motor-driven potentiometer, PID, word connector and floating-

connector.

- Input 13: floating-point number with three decimal places.
- Output O: Dword connector and floating-point connector.

Output
Filter Modules
(0}
A C6-00 Ce-01 C6-02 LD-23
B C6-03 C6-04 C6-05 LD-24
C C6-06 C6-07 C6-08 LD-25
D C6-09 C6-10 C6-11 LD-26
E C6-12 C6-13 C6-14 L9-17
F C6-15 C6-16 C6-17 L9-18
The moules A-D are floating-point filter modules, and the moules E-F are fixed-point filter
modules.

INOVANCE TECHNOLOGY EUROPE GmbH
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6.7.2 LEVEL-TO-PULSE CONVERSION MODULES (A-D)
a. lllustration

Function of level-to-pulse conversion module

Pulse width "
3
Pulse-to-level
conversion input Output of
2 g~ JU—-71 pulse-to-level
o conversion module
Level-to-pulse 0

s

Pulse-to-level

b. Operation
When module enable selection I1 is set to 0, the module is disabled, and the output is 0.

When module enable selection |1 is set to 1, level-to-pulse conversion is active, and the output is set to
high level within the pulse time 13 on the rising edge of the input 12.

Ifinput 12 is 0, the output becomes 0 immediately, regardless of whether the pulse duration is reached.

Input 12
1 —

0
Output

s }

2. 2]

- T

0 i t

019 C6-24 Function of level-to—pulse conversion module A 1[ Conversion from 1... 1[ Conversion from 1

020 C6-25 Input of level-to—pulse conversion module A 4[ p12] 4[ 012]
021 C6-26 Pulse width of level-to—pulse conversion module A 2,00 2,00

-0}

Cursor Info

OVertical O¥orizonte [Fixed the distance [JFold interface

Hane A b Bh
A Tine 15:50:35 699 16:50:36 011 31L,8ms

15:50:27 073 | L8N drive oyt Stats. 1 1 16:50:37 524 15:50
83:101 final output state 0 1 1 1 0 1 1

I S
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When module enable selection |1 is set to 2, pulse-to-level conversion is active. The output is set to high

level on the first rising edge and low level on the second rising edge of the input 12. Then the output is
set to high level on every odd-numbered rising edge and low level on every even numbered rising edges.

Input 12

Jo1e C6-24 Function of level-to—pulse conversion module A 2[ Conversion from p... 2[ Conversion from p
(D o20 C6-25 Input of level-to—pulse conversion module A 4[ n12] 4[ 112]
Dozt 0626 Pulse width of level-to—pulse conversion module A 2,00 2,00

Cursor Info X

Oertical OHorizonts JFixed the distance (JFold interface

Nane A B Bh
Tine 16:05:10 83 16:05:12 834 1998, Tas

18:D12 drive output state 0

83:001 final output state [ o 0 0 0 0 0

os:22 o7

c. Connection
- Input I1: 0: Module disabled; 1: Conversion from level to pulse; 2: Conversion from pulse to

level.

C6-24 Function of level-to—pulse conversion module A 1[ Conversion from level to pulsel v
C6-25 Input of level-to—pulse conversion module A 0[ Disabled]

C6-26 Pulse width of level-to—pulse conversion module A [1[ Conversion from level to pulse

Cc6-27 Function of level-to—pulse conversion module B 2[ Conversion from pulse to levell

- Input2:0, 1, Dl input, and bit connector input.
- Input 13: floating-point number with two decimal places.
- Output O: bit connector.

Level-to-Pulse

Conversion Modules

A C6-24 C6-25 C6-26 L3-84
B C6-27 C6-28 C6-29 L3-85
C C6-30 C6-31 C6-32 L3-86
D C6-33 C6-34 C6-35 L3-87
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6.7.3 LIMITING MODULES (A-F)

a. lllustration

Usser limit of limiting module o Output of limiting module
lngut of limiting module i i Upper limit flag of limiting module

Lower limit of limiting moduleI3 " Lower limit flag of limiting module

Figure 21. Limiting Module.

b. Operation
(11, I13<11 <12

|

0o=] nn=n
|
| 3 1<

0, 3<I1<1I2
LF1={
1, 11=12

0, 3<I1<1I2
LF2={
1, 11 <13

When the input 11 is greater than the upper limit 12, the output O is 12, and the upper limit flag LF1 is set
to 1; when the input 11 is less than the lower limit I3, the output O is 13, and the lower limit flag LF2 is
set to 1; when the input 11 is between the upper and lower limits, the output is the input value and the
limit flags LF1 and LF2 are set to 0.

c. Connection
- Inputs |11, 12, and 13: Al, HDI, Aim, motor-driven potentiometer, PID, word connector, and
floatingpoint connector.

c6-36 Input of floatingpoint limiting module A v
C6-37 Upper limit of floatingpoint limiting module A O[ Disabled]
c6-38 Lower limit of floatingpoint limiting module A |1[ AI1]
c6-39 Input of floatingpoint liniting module B 2l a2
c6~40 Upper Limit of floatingpoint limiting module B |5[ ypI]
C6-41 Lower limit of floatingpoint limiting module B 5[ Ain]
642 TaputUof Floatingpoint limi ting modele|C 6 Multi—reference]
T ‘ - S o 7[ Motor—driven potentiometer]
C6—43 Upper limit of floating—point limiting module C s[ PID]
co~44 Lower limit of floatingpoint limiting module C  |Other[ F-connector]

- Output O: DWord connector and floating-point connector.
- Outputs LF1 and LF2: bit connector.

Outputs
LF1

C6-36 C6-37 C6-38 LD-27 L4-48 L4-49

C6-39 C6-40 C6-41 LD-28 L4-50 L4-51
C6-42 C6-43 C6-44 LD-29 L4-53 L4-53
C6-45 C6-46 C6-47 LD-30 L4-54 L4-55
C6-48 C6-49 C6-50 L9-19 L4-56 L4-57
C6-51 C6-52 C6-53 L9-20 L4-58 L4-59

Limiting Modules

A
B
C
D
E
F
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6.7.4 LOGIC DELAY MODULES (A-H)

a. lllustration

Switch-on delay

.

Output of logic delay module

Input of logic delay module
] |7 T
I I
Time unit of logic delay modulelT/|\

b. Operation

The output O has a switch-on delay when the input 11 changes from low level to high level, and the delay
time is determined by the switch-on delay time 12 and the time unit |4. It also has switch-off delay when
the input I1 changes from high level to low level, and the delay time is determined by the switch-off
delay time 13 and the time unit 14. During the delay, the pulse signals less than the delay time will be

filtered out. See the following figure.

Input 11

Output O

(I Il

(Jo49 C6-54 Input of logic delay module A

(Joso C6-55 Switch—on delay of logic delay module A
(Jost C6-56 Switch—off delay of logic delay module A
(J) os2 C6-57 Delay time unit of logic delay module A

Horizonte

Nene A B BA
Tine 08:37:63 649 08:37:57 662 4012,8nx
18:112 drive output state 1 0 -
83:301 final output state 1 1 o

o8:37:27 216

As can be seen on the scope, the Logic Delay module does not give an output until the input signal 11
reaches a high level during a period equal to 12 (time unit determined by I14). Once the input signal drops,
the Logic Delay Module maintains the output during the period defined on the switch-off delay (I3). If

L

4[ 112]
2
4
100[ 1s]

08:37:53 733

there is a high state signal on the input while this period, it will restart the switch-off delay.

INOVANCE TECHNOLOGY EUROPE GmbH
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C.

Connection
Input 11: 0, 1, DI input, and bit connector input.

C6-54 Input of logic delay module A

C6-55 Switch-on delay of logic delay module A

C6-56 Switch-off delay of logic delay module A
Cc6-57 Delay time unit of logic delay module A

C6-58 Input of logic delay module B

C6-59 Switch—on delay of logic delay module B

C6-60 Switch—off delay of logic delay module B
C6-61 Delay time unit of logic delay module B

C6-62 Input of logic delay module C

C6-63 Switch—on delay of logic delay module C

C6-64 Switch—off delay of logic delay module C
C6-65 Delay time unit of logic delay module C

C6-66 Input of logic delay module D

C6-67 Switch-on delay of logic delay module D

C6-68 Switch—off delay of logic delay module D
C6-69 Delay time unit of logic delay module D

ra-7n Trnnt of lacie dalewr madnla F

Inputs 12 and I3: unsigned data.

18[ D116]
Other [ B-connector]

Input I14: 0: No delay; 1: 10 ms; 10: 100 ms; 100: 1s; 1000: 10s; 6000: 1 min; 12000: 2 min.

Output O: bit connector.

Output
Logic Delay Modules 5
A C6-54 C6-55 C6-56 C6-57 L3-20
B C6-58 C6-59 C6-60 C6-61 L3-21
C C6-62 C6-63 C6-64 C6-65 L3-22
D C6-66 C6-67 C6-68 C6-69 L3-23
E C6-70 C6-71 C6-72 C6-73 L3-24
F C6-74 C6-75 C6-76 C6-77 L3-25
G C6-78 C6-79 C6-80 C6-81 L3-26
H C6-82 C6-83 C6-84 C6-85 L3-27
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6.8 MULTI-POINT CURVE MODULES (A-B)

a. [lllustration
Setpoints Y1 to Y10 of multi-point curve module A
T o
Y
Y10 10
4 9
o -600% 1 8
Input of multi-point curve modu%e X1 T 1 , Output of multi-point curve module
:'—) [ | | | | 11 X|
T T I I T
s X10
5 16
+600%
2 .
3
Y1
1
_fnmo

Setpoints Y1 to Y10 of multi-point curve module A

b. Operation
The set coordinates are valid only when the following conditions are met: X1 £ X2 ... £X10. When the

input is beyond the valid coordinate points, the output is the ordinate of the adjacent valid coordinate
point; when the input is within the valid coordinate points, the ordinate corresponding to the output is
calculated based on the curve. When the input coordinates meet the condition and the quantity is less
than 10 coordinates, if the last input abscissa is a negative value, the last negative abscissa and the
abscissa with the value of 0 after it are retained, and the other coordinate values after it are discarded.
If the last input abscissa is a positive value, the last positive abscissa is retained, and other coordinate
values after it are discarded.

If the condition X1 < X2 <... £ X10 is not met, the AC drive reports L32.4. If two points have the same X
coordinate but different Y coordinates, the AC drive also reports L32.4.

12,04

10,84 -

15, 41 -

09:18:46 624 " 09:18:53 851 " 0909:01 178 . 09:19:08 505
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225, 00

175, 00-}

125,00}

00-
09:21:35 117 09:21:40 637 09:21:45 978 09:21:51 420 09:21:56 862

c. Connection
- Input I: floating-point connector.

C7-00 Input of multi-point curve module A v
c7-01 Setpoint X1 of multi—point curve module A O[ Disabled]
c7-02 Setpoint X2 of multi—point curve module A Other [ F-connector]

- Inputs 11 to 120: floating-point number with one decimal place.
- Output O: floating-point connector.

B2W Module A B
I C7-00 C7-21
11 (X1) C7-01 C7-22
12 (X2) C7-02 C7-23
13 (X3) C7-03 C7-24
14 (X4) C7-04 C7-25
I5 (X5) C7-05 C7-26
16 (X6) C7-06 C7-27
17 (X7) C7-07 C7-28
18 (X8) C7-08 C7-29
19 (X9) C7-09 C7-30
Inputs 110 (X10) C7-10 C7-31
111 (Y1) C7-11 C7-32
112 (Y2) C7-12 C7-33
113 (Y3) C7-13 C7-34
114 (Y4) C7-14 C7-35
115 (Y5) C7-15 C7-36
116 (Y6) C7-16 C7-37
117 (Y7) C7-17 C7-38
118 (Y8) C7-18 C7-39
119 (Y9) C7-19 C7-40
120 (Y10) C7-20 C7-41
Output 0] LD-46 LD-47
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6.9 CONSTANT VALUE

6.9.1 CONSTANT VALUE SETPOINTS (1-42)

o Constant reference output

Q28

— >

Figure 28. Constant Value Setpoints module.

a. [lllustration
Constant reference input ;
Constant reference input |
b. Operation
o=1

The output O is equal to the input I.

Constant reference output

Constant value setpoints 1-5 are floating-point numbers with two decimal places, and the value range

is -300.00 to +300.00.

Constant value setpoints 6-21 are floating-point numbers with one decimal place, and the value range

is -3000.0 to +3000.0.

Constant value setpoints 22-26 are floating-point numbers with two decimal places, which are
converted into Q28 fixed-point numbers for output, and the value range is —300.00 to +300.00.
Constant value setpoints 27-42 are fixed-point numbers, and the value range is 0 to 65535.

c. Connection

- Input I: unsigned number, floating-point number with one decimal place, and floating-point

number with two decimal places.

- Output O: word connector and floating-point connector.

Constant Value Input

Output

i Remarks
Settings | o
1 C8-00 LD-65 FIoatlnngomt number with
two decimal places
2 c8-01 LD-66 Floatlngjpomt number with
two decimal places
3 C8-02 LD-67 FIoatlnngomt number with
two decimal places
4 C8-03 LD-68 F|Oatll’lg.-p0Int number with
two decimal places
5 C8-04 LD-69 FIoatlngjpomt number with
two decimal places
6 C8-05 LD-70 FIoatlng-—pomt number with
one decimal place
7 C8-06 LD-71 FIoatlng'—pomt number with
one decimal place
8 €8-07 LD-72 Floating-point number with
one decimal place
9 C8-08 LD-73 FIoatlng'—pomt number with
one decimal place
10 €8-09 LD-74 Floating-point number with
one decimal place

INOVANCE TECHNOLOGY EUROPE GmbH
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Con;::;;::lue InTUt Ou:)put Constant Value Setting

1 €8-10 LD-75 Floating.-point number with
one decimal place

12 c8-11 LD-76 Floating.-point number with
one decimal place

13 c8-12 LD-77 Floating.-point number with
one decimal place

14 c8-13 LD-78 Floating'-point number with
one decimal place

15 cs-14 LD-79 Floating.-point number with
one decimal place

16 C8-15 LD-80 Floating'-point number with
one decimal place

17 c8-16 LD-81 Floating'-point number with
one decimal place

18 c8-17 LD-82 Floating.-point number with
one decimal place

19 c8-18 LD-83 Floating'-point number with
one decimal place

20 C8-19 LD-84 Floating.-point number with
one decimal place

21 €8-20 LD-85 Floating'-point number with
one decimal place
Floating-point number

22 C8-21 L7-00 converted into Q28 fixed-point
number
Floating-point number

23 C8-22 L7-01 converted into Q28 fixed-point
number
Floating-point number

24 C8-23 L7-02 converted into Q28 fixed-point
number
Floating-point number

25 C8-24 L7-03 converted into Q28 fixed-point
number
Floating-point number

26 C8-25 L7-04 converted into Q28 fixed-point
number

27 C8-26 L7-05 Fixed-point number

28 C8-27 L7-06 Fixed-point number

29 C8-28 L7-07 Fixed-point number

30 C8-29 L7-08 Fixed-point number

31 C8-30 L7-09 Fixed-point number

32 C8-31 L7-10 Fixed-point number

33 C8-32 L7-11 Fixed-point number

34 C8-33 L7-12 Fixed-point number

35 C8-34 L7-13 Fixed-point number

36 C8-35 L7-14 Fixed-point number

37 C8-36 L7-15 Fixed-point number

38 C8-37 L7-16 Fixed-point number

39 C8-38 L7-17 Fixed-point number

40 C8-39 L7-18 Fixed-point number

41 C8-40 L7-19 Fixed-point number

42 C8-41 L7-20 Fixed-point number

INOVANCE TECHNOLOGY EUROPE GmbH
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6.10 ANY PARAMETER CONTROL

6.10.1 ANY 16-BIT DATA ADDRESS MONITORING (1-5)

a. lllustration

LOWORD of 16-bit data RAM address "

S 1y Low
word

Access

HIWORD of 16-bit data RAM address D ow

High
word

address
data

Figure 29. Any 16-bit Data Address Monitoring module.

b. Operation

o 16-bit address monitoring output

The 32-bit address with 11 as the LOWORD and 12 as the HIWORD is used to locate the data for output.
The range of addresses that can be monitored is as follows:

0x20000000 to 0x2001FFFE
0x24000000 to 0x2404FFFE
c. Connection
- Inputs Il and I12: hexadecimal unsigned data.
- Output O: word connector

16-Bit Data Adress

Monitoring
1 C9-00 C9-01 L7-36
2 C9-02 C9-03 L7-37
3 C9-04 C9-05 L7-38
4 C9-06 C9-07 L7-39
5 C9-08 C9-09 L7-40

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124

42

INOVANCE D



INOVANCE

6.10.2 ANY 32-BIT DATA ADDRESS MONITORING (1-5)

a. lllustration

LOWORD of 32-bit data RAM address |3

32-bit data type
i

HIWORD of 32-bit data RAM address

S

32-bit data amplification coefficient
12

Low
word Access
DW address 0
High data
word
1

>

b. Operation

Figure 30. Any 16-bit Data Address Monitoring module.

k o 5 32-bit address monitoring output

The 32-bit address with 11 as the LOWORD and 12 as the HIWORD is used to allocate the data for output.
If data type selection I3 is set to O, the data is directly output to O; if I3 is set to 1, the data is multiplied
by the amplification factor 14 and then output to O.
The range of addresses that can be monitored is as follows:

0x20000000 to 0x2001FFFC.
0x24000000 to 0x2404FFFC.

c. Connection

- Inputs I1 and I12: Unsigned data.
- Inputs I3 and 14: Hexadecimal unsigned data.
- Output O: Word connector

32-Bit Data Adress

Monitoring

1 Co-10 Co-11 C9-12 C9-13 L9-21
2 C9-14 C9-15 C9-16 C9-17 L9-22
3 C9-18 C9-19 C9-20 C9-21 19-23
4 C9-22 C9-23 C9-24 C9-25 L9-24
5 C9-26 C9-27 C9-28 C9-29 L9-25

INOVANCE TECHNOLOGY EUROPE GmbH
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6.11 MOTOR-DRIVEN POTENTIOMETER

a. lllustration

. Initial execution
Source of motor-driven

potentiometer increase command

Source of motor-driven 18 |italvalueot) 13
potentiometer decrease command [potentiometer
1"

Value retained

Initial value of

0% VPOR power motor-driven
100% —sx & 0 failure  potentiometer
v
? " Source of pause command
_\— o 110..111 Motor-driven
Increase time base of - C
g N potentiometer output
1
100% —x H—n{ T} : R —
Y 5

Decrease time base of o
o %

Forced value of  of mot
motor-driven n
potentiometer

Figure 31. Motor-driven Potentiometer module.

b. Operation
When I1 is set to 0, the motor-driven potentiometer is disabled, and the output O is 0; when I1 is set
to 1, the motor-driven potentiometer is enabled.

When 12 is set to 1, the motor-driven potentiometer restores the values retained upon power failure
(119 and 120) upon first power-on; when 12 is set to 0, the motor-driven potentiometer restores the
initial value (13) upon first power-on.

When I1 is enabled, if the values retained upon power failure are not restored, the output O of the
motor-driven potentiometer is the initial value I3.

When the increase command source I5 is 1, the motor-driven potentiometer increases the output O at
the speed of the increase time base 14; when the increase command source 16 is 1, the motor-driven
potentiometer increases the output O at the speed of the increase time base 17.

When the value of the motor-driven potentiometer increases, the maximum output O is the maximum
output value I18; when the value of the motor-driven potentiometer decreases, the minimum output O
is the minimum output value 9.

When 110 and 111 are 1, the output O stops changing; when 110 and 111 become 0, the output O
continues to change.

When 112 and 113 are 1, the output O is reset to a specified value: if the reset value source 114 is 0, the
output O is reset to the reset value digital setting 115; if the reset value source 114 is others, the output
O is reset to the value specified by 114.

When 116 is 1, the output O is forcibly set to a specified value: if the force value source 117 is 0, the
output O is forcibly set to the forced value digital setting 118; if the force value source 117 is others, the
output O is forced to be the value specified by 117.

119 and 120 are the per-unit values of the retained output values of the motor-driven potentiometer
after Q28 conversion.
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c. Connection

- Input I: unsigned number, floating-point number with one decimal place, and floating-point

number with two decimal places.

FB-20 Motor—driven potentiometer enable v
FB-21 Memory retention at power failure of motor—drive. .. "0‘[ Disabled)

FB-22 Initial value of motor—driven potentiometer 1[ Enabled]

FB23 ey P cers (50 el O (T L P i oY 2{ gg}

FB-24 Value decrease time base of motor—driven potenti... |5[ pI3]

FB-25 Source of motor—driven potentiometer increase co... |6[ DI4]

FB26 Sowr'gelof [motor=driven potentiometeridacraszalos ) gf g}g}

FB-27 Maximum output value of motor—driven potentiometer |g[ pI7]

FB-28 Minimum output value of motor—driven potentiometer |10[ DIS]

FB29 Szt . O3 Pt e D om0 e {;{ g{fg]

FB-30 Source 2 of motor—driven potentiometer pause com 13[ p111]

FB-31 Source 1 of motor—driven potentiometer reset com... |14[ DI12]

FB-32 Scurca 2hoEimo tor=d-iven ootanti omatarr exaths ol }2% ggﬁ

FB-33 Source of motor—driven potentiometer reset value 17[ 115]

FB-34 Reset value of motor—driven potentiometer 18[ D16

B35 Source of motor-driven potentioneter force connand (Otherl Bconnector]

- Output O: word connector and floating-point connector.

Motor-driven Potentiometer Remarks

11 FB-20 Motor-driven potentiometer enable.
12 FB-21 Retentive Upon power failure enable.
13 FB-22 Initial value after power-on.
14 FB-23 Increase speed.
15 FB-24 Decrease speed.
6 FB-25 Increase or decrease according to the set rate
when the increase or ecrease command is active.
FB-26 The output value remains unchanged when the
17 increase and decrease commands are active or
inactive at the same time.
18 FB-27 Maximum value.
19 FB-28 Minimum value.
110 FB-29 High level indicates pause and low level indicates
Inputs continue.
111 FB-30 -
FB-31 Reset is triggered on the rising edge of the reset
112 command. The motor-driven potentiometer reset
to the set value.
113 FB-32 -
114 FB-33 -
115 FB-34 | -
FB-35 High level indicates forcing enabled and low level
116 . . .
indicates forcing disabled.
117 FB-36 -
118 FB-37 -
FB-38 Per-unit value of the value retained upon power
119 ) .
failure after Q28 conversion.
120 FB-39 -
0 LD-45 Final output.
ForceVal | LD-39 Force vale of motor-driven potentiometer.
ResetVal | LD-40 Reset value of motor-driven potentiometer.
Outputs MaxVal LD-41 Maximum value o motor-driven potentiometer.
MinVal LD-42 Minimum value of motor-driven potentiometer.
Initialval | LD-43 Initial value of motor-driven potentiometer.
Process LD-44 Process operation output.
Output

INOVANCE TECHNOLOGY EUROPE GmbH
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6.12 MULTI-REFERENCE

6.12.1 MULTI-REFERENCE MODULE

a.

INOVANCE TECHNOLOGY EUROPE GmbH
MD520 Free Programming_EN_v1.2_20231124

lllustration

Operation
then the multi-reference source 117 is set to 0, the 4-bit binary number of multi.reference selection
118 to 121 map to multi-reference |1 to 116, and the corresponding multi-reference value is output to
0.
When the multi-reference source 117 is set to others, the multi-reference value selected by using the
corresponfing method is output to O.

Multi-reference selection

118...121

0000
0001
0010
0011
0100
0101
0110
0111

Multi-reference source
7

1000
1001
1010
1011
1100
1101
1110

1111,

[Others

Figure 32. Multi-reference module.

] Multi-reference output

e

Multi- Actual
121 (BIT3) 120 (BIT2) 119 (BIT1) Effective
references
Value
Multi-reference 0 0 11
1
Multi-reference 0 0 12
2
Multi-reference 0 1 13
3
Multi-reference 0 1 14
4
Multi-reference 1 0 15
5
Multi-reference 1 0 16
6
Multi-reference 1 1 17
7
Multi-reference 1 1 18
8
Multi-reference 0 0 19
9
Multi-reference 0 0 110
10
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Multi- Actual

121 (BIT3) 120 (BIT2) 119 (BIT1) 118 (BITO) Effective
references

Value

Multi-reference | 1 0 1 0 111
11
Multi-reference | 1 0 1 1 112
12
Multi-reference | 1 1 0 0 113
13
Multi-reference | 1 1 0 1 114
14
Multi-reference | 1 1 1 0 115
15
Multi-reference | 1 1 1 1 116
16

c. Connection
- Inputs I1 to 116: floating-point number with one decimal place.
- Input117: Al, pulse, PID, preset frequency, and floating-point connector.
- Inputs118to121: 0, 1, Dl input, and bit connector input.
- Output O: floating-point connector and system information

Multi-reference Output Connector

Input 11 FC-00 SetVall LD-49
12 FC-01 SetVal2 LD-50
13 FC-02 SetVal3 LD-51
14 FC-03 SetVal4 LD-52
15 FC-04 SetVal5 LD-53
16 FC-05 SetVal6 LD-54
17 FC-06 SetVal7 LD-55
18 FC-07 SetVal8 LD-56
19 FC-08 SetVal9 LD-57
110 FC-09 SetVall0 LD-58
111 FC-10 SetValll LD-59
112 FC-11 SetVall2 LD-60
113 FC-12 SetVall3 LD-61
114 FC-13 SetVall4 LD-62
115 FC-14 SetVall5 LD-63
116 FC-15 SetVall6 LD-64
117 FC-51 - -

118 FC-55 - -
119 FC-56 - -
120 FC-57 - -
121 FC-58 CurSel FC-52/U2-05
Output 0] LD-48/FC-53/U2-06 - -
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7 FREE PROGRAMMING EXAMPLES

USING TWO DI (DI2 & DI3) TO TRIGGER SELF-DEFINED OFF (STOP)

7.1

With this application we are capable of stopping the drive by different modes without having to change
parameter F6-10.

On the group parameter A4 (password and SuperAdmin mode needed), the parameters A4-01, A4-02 and A4-03
allow to make a control of the stop command of the drive through custom channel:

- OFF1: Start stop command (the rising edge corresponds to the start command, and the low-
level corresponds to stop). If OFF1=0, a stop command is executed, and the drive will exit the
operation state and enter the stop state according to F6-10 [Stop Mode].

- OFF2: Coast to stop command (valid at low level). After receiving the command,
unconditionally block IGBT output.

- OFF3: Emergency stop command (valid at low level, when the value is 0, execute the action).
The emergency stop command is valid at low level. When the corresponding valid function
code value is 0, the emergency stop action is executed. AC DRIVE will decelerate to stop
according to the shortest time allowed, and then block the IGBT output.

To enable these parameters, the parameter F0-02 (command source) has to be 3-[Customization].

O 003

FO-02 Command source 3[ Customization] 3[ Customization]

OFF1 will be controlled by the output of an AND gate with DI2 and DI2 as inputs. To set the AND gate module A,
parameters from C3-00 to C3-04 must be set as follows:

(Joot
) oo2
() oo3
() oo4
() oos

C3-00 Function of logic AND-OR module A — 1[ awn] 1
c3-01 Input 1 of logic AND-OR module A —_ 4[ p12] 1
€3-02 Input 2 of logic AND-OR module A — 5[ 113] l
C3-03 Input 3 of logic AND-OR module A — 1[ Logic 1] 1
C3-04 Input 4 of logic AND-OR module A _ 1[ Logic 1] |

When C3-00 is set with the value 1, the AND/OR gate is set as AND and the inputs work as 11&I12&I3&14, so on
C3-01 and C3-02 will be the inputs of the gate controlled by the DIs and the other gates must be set with a logic
1 to not disturb with the Dls. Digital inputs must not have any function set by the group of parameters F4.

This module is explained in detail on chapter 6.4.1.

To control OFF1 with the AND gate, the output of the gate must be the source of OFF1:

OFF2 and OFF3 can be controlled with other digital inputs or other module to add more control to the application.
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Connector X
Row. .. !Code 1D lDescription ‘Set_ting Value |C|
| ]001 A4-00 Control channel — 0 e
1 007 A4-01 Ciston OFF]. soursse —v| 0 Description  Custom OFF1 source
; 003 A4-02 Custom OFF2 source 1 0L Tnactivel 1 =1 Parameter Group Code TD |Description "
004 A4-03  Custom OFF3 source 1 3[ DI1] | LOLBit Connector 1 Paran |[ 11330 Reserved
L= = ; = [ pI2] Li[Bit Connector 2 Paran | ] 331 Reserved
| 1005 A4-04 Custom running permission source e 1 L2[Bit Connector 3 Paran |33 Reserved
[ |o06 44-05 Custom fault reset source 1 5[ DI3] L3(Bit Connector 4 Paran | 71 333 eserved
L 60 DI4] L4[Bit Connector 5 Paran | 30 (oo
| 007 A4-06 Custom JOG1 source 7[ D15l = Recarvid
| /008 A4-07 Custom JOG2 source 8[ DI6] 813 36
009 A4-08 Custom speed negation source 9[ DI7] L_[L3-37 Output of logic AND-OR module B
L— 10[ DIA] []L3-38  Output of logic AND-OR module C
| | 010 A4-10 OFF2 source 2 11[ p19] 1 []13-39 Output of logic AND-OR module D
[Jo11 a4-11 OFF2 source 3 19F DI10] 1 L g:g g":P": “: :"gi‘ :xg'gi m“i":ei
L 21 [JL341 Output of logic AND-OR module
L | 012 A4-12 OFF3 source 2 13[ DI11] L []13-42 Output of logic AND-OR module G
013 A4-13  OFF3 source 3 14[ DI12] | [Jt3-43 Output of logic AND-OR module H
— 5[ [JL344 Output of logic AND-OR module T
L 014 A4-14 Fault reset source 2 %g: gﬁi% []13-45 Output of logic AND-OR module J
| 1015 A4-15 Fault reset source 3 17‘= DI15] < > [17113-46_ output of logic AND-OR module K v
| |016 Ad-16 REG prohibition source 18[ DI16] 1 Current Value 0K Cancel
[]017 A4-17  RFG pause source a2
n1e Aato B P D T P e, ooy g
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7.2

USING COMPARISON MODULE TO REALIZE Al DISCONNECTION DETECTION

Connectors can be used to add fault detections. With the group of parameters H2 new fault detections can be
set. In this example, Al disconnection will be detected when the value of the analog input falls under a constant
value. To do this, the floating-point comparison module must be set:

[ oes
(D ose
D os7

[Joss
[ oss
(O o7
(O oss
(O oss
Domn
Don
Doz
Do
Do

=S

LTIPTY /MTVTNR. madwle @ AOMTTRIVY

C4-64
C4-65
C4-66

C4-64
C4-65
C4-66
C4-67
C4-68
C4-69
C4-70
C4-T1
C4-72
C4-73

Function of floatingpoint comparison module A
Input 1 of floatingpoint comparison module A
Input 2 of floatingpoint comparison module A

Function of floatingpoint comparison module A
Input 1 of floating—point comparison module A

Input 2 of floatingpoint comparison module A
Hysteresis input of floating—point comparison module A
Function of floating—point comparison module B
Input 1 of floatingpoint comparison module B
Input 2 of floatingpoint comparison module B
Hysteresis input of floatingpoint comparison module B
Function of floatingpoint comparison module C
Input 1 of floatingpoint comparison module C

2[ Input 1 < Input 2]
LB-00[AT1 input per—...
LD-49 [Mul ti—referenc. ..

2[ Input 1 < Input 2]

2[ Input 1 < Input 2]
2100
2349

2[ Input 1 < Input 2]

+ | 2100

6[ Multi—reference]
7[ Motor-driven potentiometer]
5[ PID]

e disabled]

—_ ar a1 o VLTIPIV/MTUTIR madila G OAMTTPIVY — AL 0

LTI Connector X 0 VLTI Connector X |0

ixed 0 ixed 0

LTI 0 LTI 0

sirp Poremeter Name o ygg ParameterName :

floa Description Input 1 of floating-point comparison module A 0 ;1“ Description Input 2 of floating-point comparison module A :

Loat 0 oat

Loat | -Parameter Group = 0 loat | (- Parameter Group Code ID o 0

6 Code ID Description Descrption

aput LB[Floating-point Con) - - 0,0 nput LB[Floating-point Con| S 0,

flod LC[Floating-point Cor. 8 18-00 Al input per-unit value 0 floa LC[Floating-point Cor (J -5 Final output value of motor-driven potentiometer 0

foal LD[Foating-point Cor| | J L8-01 Al2input per-unit value o Toat LD[Floating-point Cor| | ) 1D-%6  Output of multi-point curve module A 0

Loat 002 AI3input per-urit value 0 Toat (047  Outputof multi-point curve module B o

aput Os-03 HDI input per-unit value 00  meut O w-s Muti-reference selection output o1

floa O s-04 Per-unit value of speed reference set through comn 0 £loa 8w Muti-reference 1output 0

Loat Osos Main speed reference 0 Loat O w-s0 Multi-reference 2 output 0

Loat Osos Auxiiary speed reference 0 Loat Ow-s1 Multi-reference 3 output o

aput 007 Channel target speed 0,0 “&’“‘ O w-s2 Multi-reference 4 output 0,1
- 0

floa 08 Channel supplementary speed 0 h:: 8 LD-53 mmzm 5 output ]

io.t D 1B-09 Supplementary speed setpoint g 14 D $~:: Mul:{efﬂeﬂ(z jwz: i

t - -reference 7 oul

- Os-10 Maximum forward speed = - lo.i

aput O11 Mikum forwerd speed 00 o O w-s6 Multireference 8 output e

fixe Ot % d 0 =" [J1D-57  Mutireference 9 output

ixed - laximum reverse spee o ixed Ow-s At afSieis 10 Colpilt )

ixad Ois-13 Minimum reverse speed 0 ixed = fe 0

= ]

aput foo 5 ‘ -

iy 0 i Current Value 2349

ixed Curent Value 2100 oK ot T ixed oK Cancel lio

i 5 ixed 0

ixed ] nput or 2 " 0

aput or T 00 — A Hadala Al cakladl n

RowIndex |CodeD | Descrition Setting Value | Curent Value |
(D oot FC-00 Multi—reference 1 30,0 30,0

The multi-reference module can be used as a multiplexer, or each input of the module can also be used as

constant values. To use the multi-reference inputs directly as outputs, the f-connector Multi-reference X

(1,2,3,4,5...) Outputs (LD49 to LD64 connectors) have to be used. Instead, to use the multi-reference module
(multiplexer functionality), parameters FC-51, FC-55, FC-56, FC-57 and FC-58 must be set to control the
multiplexer, as explained before in chapter 6.12.1.

To set the fault detection, parameter H2-04 must be set as follows:

| 1400
0[ Inactive]
0[ Reserved]
Jthw naeotor] 0[ Reserved]

[J 005
() oos
Joo7
(D) oos

H2-04
H2-05
H2-06
H2-07

Source of custom fault 1
Source of custom fault 2
Source of custom fault 3
Source of custom fault 4

wternsl alevm 1

— A Racarmadl o
wtern Connector X |o
suston o
suston — 0
suston | = 0
sustom  Description Source of custom fauit 1 0
suston 0
suston [ Parameter Group Code ID o 0
uston LO[Bit Connector 1 Pef 0
suston L1[Bit Connector 2Pz | 8 L1400 Output of floating-point comparison module A 0

enebl! L2[Bit Connector 3pz| | L401 Output of floating-point comparison module B 1
disab L3[Bit Connector 4pe| | ) 1402 Output of floating-point comparison module C 1
o cle L4{Bit Connector 5Pe{ [ (J 1403 Output of floating-point comparison module D 10
Lt res Orso4 Output of fixed-point comparison module E 0
»on £a (1405 Outputof fixed-point comparison module F o
rrese O 406 Output of fixed-point comparison module G 0
nonx. Ovrs07 Output of fixed-point comparison module H 0
vrese Oveos Reserved o
= | Oeos Reserved 2
b | 410 Reserved ke
S Ote11 Reserved 2
i | Oz Reserved | :
el Q 1413 Reserved lo
nonr o
rrese ‘o
mon—y Cument Value 1400 oK Cancel o
rrese ‘o
exceprion ¢ u 0
e — n n

With this configuration, when Al drops under the value set on multi-reference 1, fault error E027.1 will trigger.

To be able to reset the fault, the value of Al must be higher than the reference value, or the drive won’t be able

to start.
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7.3 CONTROLING TORQUE UPPER LIMIT WITH A LOGIC DELAY AND A SELECTOR MODULES

Logic modules can be connected one after the other in order to have more complex control applications.

In this case, a logic delay module will control the floating-point selector module output according to the RUN
signal of the drive and the time since the RUN command has been given and since the STOP command is given
(RUN signal OFF).

——— Input of logic delay module

Output of logic delay module

t(s)
5s 10s
Torque upper limit (%)
10% -
5% L . - - - - - — -
(s)

The previous time graph shows how torque upper limit values are selected. These two values switch with the
other according to which delay is counting on the logic delay module. When the RUN command is ON, the
torque upper limit stays with the first value (10 % for example as shown on the graph) while the time set on
switch-on delay (5 s for example as shown on the graph) is counting and the output of the logic delay module is
0. Once it ends, the output of the logic delay module goes 1 and the torque upper limit switches to the second
value (5 % for example as shown on the graph).

When the switch-off delay ends, the torque upper limit will change to the first value again. The following image
shows the interconnection between both modules, with all the parameters needed to set and its settings.

PARAMETERS FUNCTION SETTING
DELAY MODULE 654 | Input of logic delay module L0-66
C6-55 C6-56 | | (DO1 state before filtering) |
C6-55 Switch-on delay 5s
656 | Switch-off delay 105
C6-57 Time unit of logic delay module | (100ms) 1s
13-20 1320 | Output of logic delay module
€6-54 ks 7|
4 [ [
(LO-66) C5-48
PARAMETERS FUNCTION [ CONTENT
; F5-04 | DO1 Function 1 [AC in running]
657 C5-49———— 0 209 | Torque upper limit source in speed LD-00
(LD-49) LD-00 £2-00 | control mode | (Output of floating-point selector module) |
€5-50 1 FC-00 | Multi-reference 1 | 10 %
FC-01 Multi-reference 2 5%
(LD-50)
Floating-Point Number
Selector Mocule
[PARAMETERS FUNCTION [ SETTING
€548 | Input source of binary selector ‘ 1320
module (Output of logic delay module)
C5-49 | Input 1 of binary selector module LD-49
| (Multi-reference 1 Output connector)
€5-50 Input 2 of binary selector module LD-50
(Multi-reference 2 Output connector)
LD-00 | Outputofbinaryselector module | -
50
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This application can be expanded adding another floating-point selector module on each input of the current
floating-point selector module. This adds de possibility of control the torque upper limit for each direction of
the drive (FWD: forward, REV: reverse):

] T T | 13-20
c6-54 |

€6-57 I
52 — 1o
X LD-01
cs-53 — 1)
C5-49
0
LD-00
\6 L S F2-09
DI2 1

| €5-50
555 — 1 0
LD-02
556 —— 4 \6

On the inputs of the selectors will go the Multi-reference values, (4 in total for this example). On the last

C5-48

selector will output the value selected from one of the other selectors and according to the delay running at
that moment. The values on the new selectors will be selected by DI2, which also changes the direction of the
drive, so on the top new selector we will set the maximum values of torque upper limit for forward and reverse
directions and, on the other selector, we will set the minimum values of the upper torque limit for forward and
reverse directions.

This same application can be controlled by a function of MD520 called frequency reach, where when the value
of threshold set is reached, gives an output. With this function we can also control the torque upper limit but
using the running frequency instead of the time passed.
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