EnDat
Option board
SV-iV5 Series

Read this manual carefully before using the EnDat Option board
and follow the instructions exactly.

After reading this manual, keep it at handy for future reference.
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Before using the product, thank you for purchasing IV5 EnDat option board.

SAFETY PRECAUTIONS

® Always follow safety instructions to prevent accidents and potential hazards

from occurring.

® Safety precautions are classified into “WARNING” and “CAUTION” and their
meanings are as follows:

&WARNING Improper operation may result in serious personal

injury or death.

Improper operation may result in slight to medium

A CAUTION personal injury or property damage.

® The indicated illustrations on the product and in the manual have the following
meanings

Danger may be present. Read the message and follow the instructions
carefully.

ii Particular attention should be paid because danger of an electric shock
may be present.

® Keep operating instructions handy for quick reference.

® Read the operating instructions carefully to fully understand the functions of the

SV-iV5 series EnDat option board and to use it properly.

/\ CAUTION

® Be cautious, when handling the CMOS components of t  he Option Board.
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Static may lead to malfunctioning of the product.

® Turn off the inverter power, when changing the comm unication signal line.
Otherwise, you may defect the communication or an error may occur.

® Make sure to insert the option board connector outp ut to the inverter
input precisely.
Otherwise, you may defect the communication or an error may occur.

® \When you set the parameter, please check parameter  unit.
Otherwise, an error may occur.
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1. Introdution

IV5 EnDat option board installed in inverter provides informations of motor speed and
angle according to feedback signals of HEIDENHAIN rotary encoder(ECN413, ECN1313,
ERNA487, ERN1387).

2. Hardware Specification

Items Specification
Mounting Type Fixed by brass stick to the inverter control board
Power Supply 24V External power supply (24P, 24G)
Encoder Power Supply 5V power supply (5PE, 5GE)
Input Signal DATA+, DATA-, CLK+, CLK-, SIN+, SIN-, COS+, COS-

Encoder Input Pulse Count 2048

Support Encoder ECN413(EnDat01), ECN1313(EnDat01), ERN487, ERN1387

Output Signal 5GE, A+, A-, B+, B-
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3. Installation and Wiring

A. SVO055, 075, 110, 150, 185, 220iV5-2/4(MD)(PM)

<Main Power Circuit>

DB Resistor
Option

MCCB
3-phase
AC Input
(440V)
(50/60Hz

Isolated transformer

I Control circuit
auxiliary power

Py

—

AC1

RX
BX
RST
P1(MMO)
P2(MM1)
P3(ATO)
P4(FHM)
P5(BAT)
P6(BRC)
P7(MCC)

CM
VREF
All
Al2

Al3

5G

B1

B2

STARVERT -iV5

24V

Common (0V)

Encoder A-
phase input
Encoder B-
phase input

Open Collector
Output

|

|

|

|

! <llie

| (220v) <>

I (50/60Hz)

|

|

! FWD Run/Stop Command
|

| REV Run/Stop command
|

i Emergency Stop
! Fault Reset
|

! — Manual Operation 1
|

| Manual Operation 2
|

i Note) Manual Operation 3
| Multi .

i Function Manual Operation 4
| input Manual Operation 5
|

i Manual Operation 6
: Manual Operation 7
! — Common
! Variable

| Resistor _ Power

| 10k, 1/2W Supply(+10V)

! Analog input .

| (10 ~ -10V) Analog input 1
! (-10 ~ 10V)

! (0 ~10V) Analog input 2
! (10 ~0V)

! (0 ~20mA) Analog input 3
! (20 ~ OmA)

|

: (Motor NTC) Common
|

|

|

|

Note)

®: Power Terminal Block

Note) Multi input terminal block p1 ~ p7: factory default
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Encoder Output — A Phase

Encoder Output Common

Encoder Output — B Phase

Encoder Output Common

Analog Output 1
Analog Qutput 2

Common

Fault Contact
Output
(~AC 250V, 1A)
(~DC 30V, 1A)

Multi Fuction
Contact Output
(~AC 250V, 1A)
(~DC 30V, 1A)

Multi Function
Open Collector
Output
( 24V, 50mA)

Analog
Output

(-10 ~ 10V)
(10 ~-10V)

(0~10V)
(10 ~ 0V)
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4. Control Terminal Block

(1) IV5 EnDat option board terminal block

24VDC ¢ ;3:3— S wq
Power qf:r 173

Lot dEc g

CN2 / CN3 i Bu .

1 24P .

2 NC ﬂ@uli:* .

3 24G #5

Input @

Signal

TB1

1 S5PE \.L
2 5GE

3 DATA+ l
4 DATA- :
5 CLK+ |
6 |
7 |

(o=

s

W
-

h
|
=

CLK-
SIN+
8 SIN-
TB2 '
1 COs+ |
2 COs-

Output
Signal

TB2

B-
B+
A-
A+
S5GE
S5GE

\'1.

[N ] 0O =] O oW s oL R

|0 v &

CN4
<— DSP
Download

CNS
*— FPGA
Download

0~ wu B Ww

L e e e L oy 4

@”@ S
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(2) Functions of IV5 EnDat option board

Error indication of encoder option board (LED1)

Indication| Name | Description
LED1 Error indication LED of As Power supply error of IV5 EnDat option
EnDat option board board, supply 24V power voltage.

% If error occurs repeatedly, it can leave some damages to the product. Please contact with the LSIS

website FAQs. (http://www.Isis.com)

Contact us

216579/ &8 /& o+ Drive Solution®/2016-02-23 17:18:21 LS Industrial Systems |
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Input signal of IV5 EnDat option board (TB1, TB2)
Item |Indication| Name Description

5PE | 5V power supply
5GE ov

DATA+ | communication

® Encoder power supply

® A, B signal of IV5 EnDat option
board. (But it is not necessary to
CLK+ connect when using ERN487,

Input Communication | £pN1387 encoder.
Signal | CLK. | CLOCK Signal )

SIN+ | Encoder A-phase _ _
Signal ® A, B signal of IV5 EnDat option board

SIN- (SIN Signal) ® PAR_10 (The pulse count encoder)
have to be changed according to

COS+ EnCOdSeiél’?é_thase encoder specification. (Refer to 3.
Operation Ready.

COs- (COS Signal) P ¥)

Connection signal to SIO board (TB2)

Item Indication Function Description
5GE Encoder power supply |® 0V
S10 Board A+ Encoder A-phase signal _ . .
Connection A- (Incremental type) ® A, B signal of Line Drive type
Signal encoder. Connect to SIO
B+ Encoder B-phase signal | board with cable.
B- (Incremental type)
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(3) Installation
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(4) Connection

Connect 24V power supply to the option board.
Connect option board input signal to terminal blocks TB1 and TB2.
Connect option board output signal to SIO board.

1. 24V DC IV5 EnDat Option Board

Power

Eesliee]

TB1 |qnnnnnnn|nqqnnnnq TB2
| | H | |

e

2.Input signal
5PE/5GE
DATA+/DATA-
CLK+/CLK-
SIN+/SIN-
COS+/COSs-

IV5 Control Board

SIO Board

H — I_|T:'_

3.Output signal

B-/B+/A-/A+/5GE/5GE

10
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(5) Input and output Signal

< Input Signal >

TB1
5PE 5GE DATA+ DATA- CLK+ CLK-
BrowBr}C(Zreen Whi\';%(ii;een Gray Pink Purple Yellow
TB1 B2
SIN+ SIN- COS+ COS-
Green/Black Yellow/Black Blue/Black Red/Black
< Qutput Signal >
B2
B- B+ A- A+ 5GE
Red White Green Blue Black

216579/2 & &/ & oHDrive Solution& /2016-02-23 17:18:21
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5. Ready for operation

(1)

(@)

12

In the case of ECNx13

- Set PAR_10 to “2048". PAR_10 is the pulse count of encoder attached to the motor.

- Set PAR_46 to “EnDat”. PAR_46 is Encoder type setting

- Set PAR_11 to “A Phase Lead” or “B Phase Lead” so that the user defines forward
rotation. PAR_11 is Enc Dir Set .

- Set PAR_58 to CW in the case encoder’'s A-phase is SIN input of option board and
encoder’s B-phase is COS input of option board. Change PAR_58 from CW to CCW in
the case encoder’s A-phase is COS input of option board and encoder’s B-phase is SIN
input of option board. PAR_58 is EnDat encoder direction setting

- Set PAR_47 to “Yes”. PAR_47 is Encoder tuning selection

- After you have finished setting the parameter of inverter, motor and encoder, set
PAR_47 to “Yes”. Then operate the motor.

- If the motor runs normally from start, you may operate inverter after completing the test.

- If the inverter operate abnormally(inverter trip, overload), then stop the inverter driving
and turn off. And change U-V-W to U-W-V in the connection of inverter and motor.

- Again set PAR_47 to “Yes” and start the motor operation.

In the case of ERNx87

- Set PAR_10 to “2048". PAR_10 is the pulse count of encoder attached to the motor.

- Set PAR_46 to “SIN/COS”. PAR_46 is Encoder type setting

- Set PAR_11 to “A Phase Lead” or “B Phase Lead” so that the user defines forward
direction. PAR_11 is Enc Dir Set .

- After you have finished setting the parameter of inverter, motor and encoder, operate
the motor.

- If the motor runs normally from start, you may operate inverter after completing the test.

- If the inverter operate abnormally(inverter trip, overload), then stop the inverter driving
and turn off. And change U-V-W to U-W-V in the connection of inverter and motor.

- Again start to the motor operation.
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6. Functions

(1) DIS_01~03(Display EnDat version)

The Parameter of ‘Sin/Cos EnDat’ displays the version of EnDat option board in
DIS_01~03.

LCD
display
DIS 01 User displ

Setting

‘ Unit Setting

‘ Description ‘

range

User-defined

. - - Sin/Cos EnDat
display

DIS_03 User disp3

(2) PAR_10(Pulse count of encoder)

In the case pulse count is “2048", IV5 EnDat option board can be supported.
If you use the encoder of other pulse count, Please contact with the LSIS website
FAQs.(http://www.Isis.com)

LCD
display

Setting

‘ Description ‘ Unit Factory setting
range

PAR 10 | Enc Pulse | Fulse countof 2048 i 2048
- encoder

(3) PAR_11(Encoder direction setting)

Set the direction of encoder.

LCD
display

‘ Description Setting range Unit Factory setting

Encoder direction A Phase Lead/
PAR_11 | Enc Dir Set - A Phase Lead
setting B Phase Lead

216579/2 & & /& o) Drive Solution®/2016-02-23 17:18:21
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(4) PAR_46(Encoder type setting)

“EnDat” and “SIN/COS” are displayed when the V5 EnDat option board is equipped to
inverter. Set the parameter according to the following table.

Encoder type Parameter setting REINENS
Incremental encoder Normal Not use option board
ECN413, ECN1313 EnDat
ERN487, ERN1387 Sin/Cos

_ _ _ _ Factory
Code LCD display Description Setting range | Unit _
setting
Normal /
PAR_46 Enc Type Encoder type setting EnDat / - Normal
Sin/Cos

(5) PAR_47(Encoder tuning selection)

PAR_47 will be displayed only if you have set encoder type of PAR_46 to "EnDat”. It is
calculated zero point of encoder and offset of motor magnetic pole. If you have installed an
inverter for the first time, or if you have replaced the motor / encoder, you must set PAR_47
to “Yes”. After encoder tuning, it will be set to “No” automatically. After setting PAR_47 to
"Yes", the first operation is the test operation for tuning. Therefore the motor may generate
noise and vibration. During encoder tuning, Anti-Rollback function does not work.

Factory

Code LCD display Description Setting range | Unit

setting

PAR_47 Enc Tuning Encoder tuning selection Yes/No - Yes

(6) PAR_58(EnDat encoder direction setting)

Set PAR_58 to CW in the case encoder’'s A-phase is SIN input of option board and
encoder’s B-phase is COS input of option board. Change PAR_58 from CW to CCW in the
case encoder’s A-phase is COS input of option board and encoder’s B-phase is SIN input
of option board. PAR_58 is EnDat encoder direction setting

Factory

Code LCD display Description Setting range | Unit

setting

PAR 58 EnDat Dir EnDat encoder CCW / CW ; cw
- direction setting

14
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Reference) Standard Encoder Specification

® Encoder Signals Specification (HEIDENHAIN encoder)

Interface

Sinusoidal voltage signals N\, 1Vpp

Incremental signals

2 nearly sinusoidal signals A and B

Signals amplitude M :
Asymmetry |P-N|/2M :

0.6 to 1.2 Vpp; typ. 1 Vpp

) : _ <0.065
Signal ratio MA/:'I\_/IB ; b 0.8 10 1.25
+ o o

Phase angle |¢ ¢a ; 90t 10°el

1 or more signal peaks R

Usable component G : 0.2t0 0.85V
Reference mark signal | Quiescent value H : 0.04Vto 1.7V

Signal-to-noise ratio E, F : = 40mV

Zero crossovers K, L : 180°+ 90°elec.

Connecting cable

Cable length
Propagation time

HEIDENHAIN cable with shielding
PUR [4(2 x 0.14 mm2) + (4 x 0.5mm2)]
Max. 150m at distributed capacitance 90 pF/m

6 ns/m

216579/2 & & /& o) Drive Solution®/2016-02-23 17:18:21
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IV5 EnDat SMEEE=

HMEgLlct

2. StEH0 7

ih

iV5  OIH E{ 0
ECN1313, ERN487, ERN1387)9|

2 X &[0

Ted M=o

SlO|EIBIRl 2 EZ|

Al A (ECN413,
mat @E £& 9 Ze So

| BES

g = T A4

X[ HE CIHE MOEE 90 5522 nF5te
Mo QIE 24V Tl ZZES. (24P, 24G)

AIAEH HH 5V HH&=E (5PE, 5GE)

A M DATA+, DATA-, CLK+, CLK-, SIN+, SIN-, COS+, COS-

2048

ECN413(EnDat01), ECN1313(EnDat01), , ERN487, ERN1387

5GE, A+, A-, B+, B-
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3. Cix} HSE

v SV055, 075, 110, 150, 185, 220iV5-2/4(MD)(PM)

| N J
P F dA sEe HE Mg 24 :
: !
i !
i MCCB  ACR :
|
i -0 | o0 R B1 B2 U [
| 34 AC i
. olad |
[ 55 —0 | O—Y"—0 s !
- (220/440V) _i !
: (50/60H?) STARVERT - iV5 i
. oO—r -0 w I
! I
, !
@ ° :
I |
e o o o e e e s s e e b s e e ¢ e ¢ e o e o s o ¢ e b e e = ¢ = ¢ e = ¢ = e e = ¢ = b e = e ¢ s e e e e ol b e . o — — — - —_—— — e —
g i i .
| Ho sz >@ i
|
! HOS EMA i
I mojs|2g s [
I HZEHS <l ?> TEXHOV) I
I (220v) <z 24V oA ALk |
I (50/60Hz) o4y i
|
i . = |
! Hyg 28 HX o i
|
i g e® HX XY RX |
: Hg "R O BX !
. |
| ks _ fuit
i S| RST o= = chRp
: Y !
[ COils e 1 P1(MMO) ,
|
i s 9y 2 P2(MM1) Exp
|
i 1) s 23 3 P3(ATO) OfEEJ :
= ==
! s thols o 4 P4(FHM) (10~ 10V) |
! i (10 ~-10V) |
I s 238 5 P5(BAT) (0~10V) |
|
! = 10 ~0V) |
s o4 6 P6(BRC (
| |' |c> [= e ( ) 30A |
! s @ 7 P7(MCC) Y =™ i
: 30C (~AC 250V, 1A) i
L nE C CM -
i B & TR 30B (~DC 30V, 1A) i
| 7|'EX1 Y 7| = !
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: i
. |
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|
|
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(1) 1IV5 EnDat
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2 NC l]i@ M . oy [0
3 24G 0
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* 0 .
olAlS " [eee]
HoO4T 2 7 . & U-DD-
TB1 ] g L~ fi — —1
1 SPE —_{ —:D.u==J u--
e TS T s
2 5GE 26 |l Eli!' |||||||| [5[1
3 DATA+ I i: 3
4 DATA- | 5 e U[]G =J|||l|||l] U--
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6 CLK- |8 g oIt W 5 g
3| e o
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(2) IV5 EnDat SMHEE 7|5 MW

AIAEH SM HE Error #A| (LED1)

o

57| | X |

—

EnDat &M HE Error IV5 EnDat SNEEQ| MM& OHEAM 24V
HA| LED M2 QUIKSHo{oF ghL|ct.
X Error 7} HtEE &

dteE 39 ME ads =ootER V2 17 o ME(1544-2080)2 22
SHAMA| Q.

IV5 EnDat SMEE QUHMS (TB1, TB2)

22 | = | I 4 o
SPE 5V F QI
AAH Ml
5GE ov
DATA+
=4l DATA AIS IV5 EnDat SMEEQ| A, B At
DATA- AMSolL|ct.
CLK+ (SF, ERN487, ERN1387 QA
= EM CLOCK Al _ N N
EM= AFZAlOfE HESHA| &LCh)
SIN+ AIAE AA AS | IV5 EnDat 2MEEQ| A, B A
SIN- (SIN AlZ) Mz LICE
COS AT AFQO| C}2} PAR_10(MZH
" AIAEH BA Mz | =
A $)g WZSFOF L (3. 2H
COs- (COS =) =H| LI%HE)
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SIOEE AHZALMST (TB2)

5GE AzE MA ov
SIO At AIAE AL M= | apo) cajojus Azl A B A
HC A- (Incremental type) Al QL Ct,
AN S H o -+
dzd= | g, olTC BA Al Alo|2& 0|83t0] HHEA] SIO EEQ}
2485 Al
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(1) DIS 01~03(EnDat H{X HA|)

DIS_01~032| 'Sin/Cos Endat'Ofl | Endat &M&EO| S EA|SHL|CH.

~ ~ c - - Sin/Cos Endat’

(2) PAR10(A3AC A =)

IV5 EnDat 4 HEL BA 47} '2048'0l ZA0|2t X|@ JhsTLc Brof Cp2
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(4) PAR_46(EnDat E}¢!)
IV5 EnDat M EEE ZH&oh MEfO|A "EnDat"at “Sin/Cos"O| HA|E L|Ct.
A

o
Ch=2ak 20| Etels 28U

Type jetole M H| 2
SEE R Normal = SMHC AR 22
ECN413, ECN1313 EnDat
ERN487, ERN1387 Sin/Cos

Normal /

PAR 46 Enc Type AIAE EFQ AlEH EnDat / - Normal
Sin/Cos

(5) PAR 47(EnDat 5 47H)

AL EFYPAR46)S 'EnDat’o2 MY ZLo[ EAFLCL ABH FHI
M7l A3 OffsetS  AMBILICL OBEE K AXt: L EE
HSI/ARHE DA A4S ez MFAL MAPUCH AIH FY Sojs
ISR 'NO'E HHEUCH ADH FYS Yes'2 MWD AE 13 2H2 542
At Test 2T0[D2 MEI|OIN 48 L WSO WY & USLCH AAH FY

Al0f = Anti-Rollback 7|52 SA5HA| gLt

PAR_47 Enc Tuning AIEH EY MEH Yes/No - Yes
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(6) PAR_58(EnDat encoder 43k MEH)

o =

ADC EFRI(PAR46)Z “EnDat'ez Ao FR0T mA|ELCH AIZEHO AYO|
SHEEQ| SINgEHez ALl BYO| FMEEQS COSYZHe=z AHAE FR0=
AP CWE X—IoH_|I:|- E,'_P%t °,1|:T‘|_E O AAO] SMELEQO COS¢zo=z AAG9

PAR_58 EnDat Dir EnDat encoder gtaF AN | CCW / CW - CcwW
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o dI3g Mz 7

N

(HEIDENHAIN QI3 )

Interface

Sinusoidal voltage signals "\ 1Vpp

Incremental signals

2 nearly sinusoidal signals A and B

Signals amplitude M : 0.6 to 1.2 Vpp; typ. 1 Vpp
Asymmetry |P-N|/2M : <0.065

Signal ratio MA/MB : 08 to 1.25

Phase angle [41+92)/2 ; 90°+ 10%l.

Reference mark signal

1 or more signal peaks R

Usable component G : 0.2 to 0.85V
Quiescent value H : 0.04V to 1.7V
Signal-to-noise ratio E, F : > 40mV

Zero crossovers K, L : 180°+ 90°elec.

Connecting cable

Cable length

Propagation time

HEIDENHAIN cable with shielding
PUR [4(2x0.14 mm2) + (4 x0.5mm2)]
Max. 150m at distributed capacitance 90 pF/m

6 ns/m
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