INOVANCE = 2

During wiring nten‘ace Name Function W Specifications
¢ Wiring must be carried out by personnel who have received the necessary electrical training and i N " X "
&WARN'"G understood enough electrical knowledge. PWR | Power indicator (Green) SOVL\:tg]rgno%ower supply is Input signal form DC voltage input, supporting SINK/SOURCE input
4 Disconnect all external power supplies of the system before wiring. Failure to comply may result in Isolati thod Opt I isolati
electric shock, module fault or malfunction. RUN | Run indicator (Green) ON when the module is in normal solation methof pto-couplers isolation
4 Install the terminal cover attached to the product before power-on or operation after wiring is . " operation i i indi f i i il
completed. Failure to comply may result in elecirio shook. Signal indicators — P! : Input action display Input indicator ON when the input is in the driving state
@ Perform good insulation on terminals so that insulation distance between cables will not reduce after cables SF Module fault indicator (Red) ON when the module fails . .
are connected to terminals. Failure to comply may result in electric shock or damage to the equipment. ON when state machine error 3 M ech ani Cal Des | g n Refe rence
& 4  Prevent dropping metal filings and wire ends drop into ventilation holes of the PLC at wiring. Failure ERR | State machine error indicator (Red)
CAUTION to compl . . occurs
ply may result in fire, fault and malfunction.
@ The external wiring specification and installation method must comply with local regulations. For 1/0 signal indicators Corresponding to various output signals. ON: signal active OFF: signal inactive i i i
details, see the wiring section in this guide. ST e . MOUntlng Dimensions
@ To ensure safety of equipment and operator, use cables with sufficient diameter and connect the power inpu :
cables to ground reliably. terminal WEEID o i 57.0 95.0
4 Wire the module correctly after making clear of the connector type. Failure to comply may result in Slave address setting switch: ADDR1/ ADDRO: site address encoder switch; ‘
module and external equipment fault. . X " . . " _ _
 Tighten bolts on the terminal block in the specified torque range. If the terminal is not tight, short- Address DIP switch | address being set using hexadecimal system; slave decimal address =
circuit, fire or malfunction may be caused. If the terminal is too tight, fall-off, short-circuit, fire or ADDR1*16+ADDR0*1 (address: 1-255) FT=—
malfunction may be caused. U inal For details of definiti f "Electrical Desian Ref B o' o
4 Ifthe connector is used to connect with external equipment, perform correct crimping or welding with the tool ser output terminals or details of definition, refer to "Electrical Design Reference". L E ]
specified by manufacturer. If connection is in poor contact, short-circuit, fire or malfunction may be caused. E T | a
4 Alabel on the top of the module is to prevent foreign matters entering the module. Do not remove the H+ H 2.
label during wiring. Remember to remove it before system operation, facilitating ventilation. . General SpeCIflcatlonS g%
4 Do not bundle control wires, communication wires and power cables together. They must be run with ol IIF —
distance of more than 100 mm. Otherwise, noise may result in malfunction. ltem Specifications = ‘
@ Select shielded cable for high-frequency signal input/output in applications with serious interference 52 z
so as to enhance system anti-interference ability. Power supply specifications 24 VDC (20.4 VDC to 28.8 VDC) (-15% to +20%) =
During maintenance & inspection Communication protocol EtherCAT industrial real-time bus protocol ‘_
AWARNING 4 Maintenance & inspection must be carried out by personnel who have the necessary electrical Maximum communication speed 100 Mbps S 3
AM600-1616ETNE . | g
@ Do not touch the terminals while the power is on. Failure to comply may result in electric shock or Network interface/Network cable Standard Ethernet interface and enhanced category 5 network s
malfunction. cable with a cable length of not more than 100 m g
4 Disconnect all external power supplies of the system before cleaning the module or re-tightening screws g 3 c C
Et h CAT S l I 0 M d l 19010636 on the terminal block or screws of the connector. Failure to comply may result in electric shock. Station number range Set the ,Statlor,] number ,to 1 to 255 with DIP switches or pen‘orm — =] 1]
e r a Ve o u e 4 Disconnect all external power supplies of the system before removing the module or connecting/ automatic assignment with a network bus
AO l removing the communication wirings. Failure to comply may result in electric shock or malfunction. . ) . . . . . .
—— - - — - Specific Performance Indexes Reached Are Shown in the Following Table: Figure 3 Mounting dimensions (in mm)
&CAU“ON @ Get acquainted with the guide and ensure safety before online modification, forcible output, and RUN/
STOP operation. ” )
1 4 Disconnect the power supply before installing/removing the extension card. Item Specifications 4 EIeCtrlcaI DeSIgn erence
N elepeee Communication protocol EtherCAT protocol
@nk you for purchasing the AM600-1616ETNE EtherCAT communication |/O module\ &c;\unon @ Treat scrapped module as industrial waste. Dispose the battery according to local laws and regulations. Service supported CoE (PDO' SDO)’ FoE 1
. : : — ———— B EtherCAT Cable Selection
developed and manufactured independently by Inovance. (’\amnt:mfltjm synchronization period of 1250 us(TYP) .
. — . -shaft cam .
This product supports EtherCAT communication. It can be used with the AM600CPU Svnehronizat " o o oronizatl DG distibuted ook Network cable preparation
module. It uses external 24 VDC power supply and has 16-point digital NPN output and 2 P d | f . ynchronization mode uses /O synchronization or a DC- distributed clock. Network interface connector-connector-8P8C-3 forked type  Network interface connector-connector-8P8C-3 forked type
16-point digital input. - Product Information Physicallayer 100BASETX e
- 26 AWG enhanced category 5 shielded twisted pair
This guide describes the specifications, characteristics and using methods of AM600- Baud rate 100 Mbit/s (100Base-TX) +—
1616ETNE EtherCAT communication digital /O expansion module. Please read this B Model and Nameplate Duplex mode Full duplex 1
guide carefully before using to ensure more safe usage. Please refer to the AM600 Series 1 1 Topological structure Linear topological structure J J
;LC Hardfv::re Manual and tge All\/IGOO Ste”es_ PLC Pr‘t)gradmdm"?g Man;]aldto ;J?hderstand AMGOO' 6 6 ETN E Transmission medium For the network cable, refer to the "Wiring" section. 8
e use O € user program aevelopment environment an esign method o e user : .
prog P ; 9 Transmission distance Less than 100 M between two nodes Shielded network cable Ordinary network cable
program of the product. You can download the latest materials from
Www.inovance.com. EtherCAT frame length 44 to 1498 bytes :::::::::::::::::::::::::::::::ﬁ
] Z Y T Process data Single frame up to 1486 bytes IS
. . AW [Inovance medium-sized] | Gog | 600 seris controler| | 16] 16 inputs Relay output
1 . afety |nf0 rmatlon and Precautlons PLC@“W“‘”‘“‘“‘“" TP | Transitoroutut (SOURCE] — Synchronization jitter of two slaves <1us
TN Transistr ouput (SNK) T - * : . P . .
Safety information and precautions are identified into two grades: Warning and Caution. Please make Refresh time 1000 digital inputs/outputs: approximately 30 us; 32 servo Please use enhanced category 5 shielded twisted pair with iron case molding line.
sure to operate properly with adequate safety assurance. P Foeot e axes: approximately 100 us . Signal pin assignment
WARNING: Indicates the improper operation which, if not avoided, may cause death or serious injury; ifi I = . = ; ; . T
& Nameplate u OUtpUt SpeC|f| cations Pin Signal Signal Direction Signal Descripti
CAUTION : Indicates the improper operation which, if not avoided, may cause moderate or minor A et T + +
& ) proper op v MODEL: AM600-1616ETNE Item Specifications L o Sz _ialieriicy
injury, as well as equipment damage. POWER INPUT: DC24V 2 TD- Output Data transfer-
In some cases, even faiIEJre to follow "F)autions" may a!so lead to serious consequences. Please make OUTPUT(PNP): DC24V 0.5A RES LOAD Output channel 16 3 RD+ Input Data receive+
sure to follow both warnings and cautions, otherwise, it may cause death or serious injury, as well as VER:  xxxxx Output connecting mode Bellows wiring terminal 4 Disabled
product and relevant equipment and system damage. 01022087 YE 400001 Bt Transistor | Pry— - - Isable:
Please keep this guide well so that it can be read when necessary and forward this guide to the end user. O Lifoitee [EWETBEI, BRSO G 5 - - Disabled
01022087 YE 400001 Power supply voltage 24 VDC (-15% to +20%) - istic i ; P
During control system design - . 6 RD Characteristic impedance of input and output port Datz‘a receive:
@ Provide a safety circuit outside the PLC so that the control system can still work safely once external " o Output voltage class 24 VDC (-15% to +20%) 7 - - Disabled
WARNING ower failure or PLG fault occurs Figure 1 Description of model and nameplate : -
p " PL( . _ Maximum leakage current when the module 8 - - Disabled
4 Add a fuse or circuit breaker because the module may smoke or catch fire due to long-time overcurrent is turned OFE Less than 0.5 mA
caused by operation above rated current or load short-circuit. Model Classification Description App|icab|e to - - . Length requirements:
&CAUTION 4 An emergency stop circuit, a protection circuit, a forward/reverse operation interlocked circuit, and a Response time when the module is turned ON | Less than 0.5 ms (for hardware) FastEth t technol d trates th ble | th bet devi hall not
ition limi ition limit i ircui i ircui -pOoi igi i as ernet technolo emonstrates the cable len etween aevices shall not ex-
:;E%ezopgrselt‘llzrrlﬂll(r;:tm é\;gdelglv'ehre p;zlgzlr:] (Ielrmt interlocked circuit must be set in the external circuits of EtherCAT . 16-point digital outpu.t, trgngstgr Response time when the module is turned OFF | Less than 0.5 ms (for hardware) 9y - .g o . )
@ Toensure safe operation, for the output signals that may cause critical accidents, please design AM600-1616ETNE| communication | output (SINK); 16-point digital input| AM600 Resistive load 0.5 Alpoint; 2 Alcommon terminal ceed 100 m when the EtherCAT bus is used. Otherwise, it will cause signal attenuation,
external protection circuit and safety mechanism; slave module | (SOURCE) : : affecting normal communication.
4 Once PLC CPU detects abnormality in the system, all outputs may be closed; however, when a fault Maximum load | Inductive load 12 W/24 VDC (total)
occurs in the controller circuit, the output may not be under control. Therefore, it is necessary to design H H .
an appropriate external control circuit to ensure normal operation; . EXternaI Interface Lamp load 2 W/24 VDC (total) + Technical reqUIrementS'
4 Ifthe PLC's output units such as relays or transistors are damaged, the output may fail to switch ) N ) i i i i i i i i
bofuwoon ON and OFF statos aocording o the commands: el Opto-couplers isolation There |s0 no ev!de.nce of short circuit, open circuit, displacement and poor contact during
@ The PLC is designed to be used in indoor electrical environment (overvoltage category Il). The power Output action display Output indicator ON when opto-coupler driving is applied the 100% continuity test.
supply must have a system-level lightning protection device, assuring that overvoltage due to lightning
shock can't be applied to the PLC's power supply input terminals, signal input terminals and output “ 0! Short circuit-proof output Yes The EtherCAT bus uses shielded cables to perform network data transfer. Cables with
terminals and so forth, so as to avoid damage to the equipment. ) £ o . . .
Address DIP switch 5 oy . i the following specifications are recommended:
During installation x’ B Input Specifications e
&WARNING @ Installation must be carried out by the specialists who have received the necessary electrical training L i:/ Item SpelelcatlonS
and understood enough electrical knowledge. EtherCAT o ‘ 0 X6 ltem Specifications C A S
4 Disconnect all external power supplies of the system before module assembly/disassembly and wiring. communication interface N xt! able type Elastic crossover Cable, 'FTP, enhanced category 5
Failur_e to do so may result in electric sr_\ock, module fault or malfunction. Failure to do so may result in = sfﬂ”/ Input channel 16 Standards E|A/T|A568A, EN501 73’ ISO/IEC11801
electric shock, module fault or malfunction. 0 vir R .
@ Do not use the PLC where there are dust, oil smoke, conductive dust, corrosive or combustible gases, 0 gl v Input connecting mode Bellows wiring terminal compliance EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36
or exposed to high temperature, condensation, wind & rain, or subject to vibration and impact. Electric 5 s’ T Conductor t Twisted f
shock, fire and malfunction may also result in damage or deterioration to the product. ‘>“< 0 :g: Input type Digital input onductor type wisted pair
4 The PLC is open-type equipment that must be installed in a control cabinet with lock (cabinet housing ’ Line pair 4
protection > [P20). Only the personnel who have received the necessary electrical training and 24V power input terminal || © o | :j /||l User output terminal Input mode SINK/SOURCE p
understood enough electrical knowledge can open the cabinet. g COoM Input voltage class 24 VDC (max.: 30 V) . . .
&cmmou @ Prevent metal filings and wire ends from dropping into ventilation holes of the PLC during installation. U N . Commun|cat|0n Con neCtlon
Failure to comply may result in fire, fault and malfunction. Input current (typical) 4 mA
4 Ensure there are no foreign matters on ventilation surface. Failure to comply may result in poor ON voltage >15VDC
ventilation, which may cause fire, fault and malfuncﬂon, Figure 2 Diagram of digital input module interface
4 Ensure the module is connected to the respective connector securely and hook the module firmly. OFF voltage <5VDC
Improper installation may result in malfunction, fault or fall-off. Hold di h ith
Interface Name Function Interface hardware filter time constant | 10 ms old and insert the connector wit
EtherCAT X1 IN: EtherCAT input interface Input resistance 43K cable into thc.a Et.herCAT |nten‘af:e of
communication - the communication module until a
interfaces X2 OUT: EtherCAT output interface used to connect a back-end EtherCAT slave . K
clicking sound is made.
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ﬂ Requirements for securing communication cable \
To avoid the influence on the communication cable due to other stresses and ensure the stability of communication,
please secure the cable near the equipment before EtherCAT communication, as shown in the following figure:

POWER

&

AM600

Risk of electric shock

PULL A

Fixing with cable ties, etc.

OPWR ORUN

B Fault Indication and Countermeasures for EtherCAT Communication
Slave Module

LED Indicators Description Solution
R (D Check configurations and parameter allocation; 2 Check the
Off The EtherCAT master and slave are in initialized communication address; @) Check whether the network cable
state. . N . N .
RUN specifications and length are consistent with the recommendations.
Flashing | The EtherCAT slave is in a state other than OP. Cr_1eck slave conﬁg_uratlons. Check whether the module is lost and
fails or any unconfigured module exists.
. Communication error between the EtherCAT Check whether master and slave parameter configurations are
ERR | Flashing
master and slave occurs. correct.
SF Solid ON | The output channel fails. Chgck whether the output channel is short-circuited or shows the
evidence of overtemperature fault.

B User Output Terminal Connection
» Cable Selection

Tubular lug GTVEO07512 0.75 21 Suzhou Yuanli YAC-5

Those cable lugs are applicable to AM600-1616ETNE modules, and the cable rated temperature is required to be above 75 °C.

m Cable Preparing Procedures

@ Strip back the wire outer coating by 11-14 mm. Pass the cable through the tube of proper wire size.
@ Insert the exposed end into the hole of the cable lug, and then crimp it with recommended crimping tool.

o 6/
AN
of proper wire size

Figure 4 Diagram of cable preparing

Pass through the tube Crimp it with a recommended

crimping tool ;

B Terminal Arrangement
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k Figure 5 Diagram of terminal arrangement )
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4 B External Wiring

External Wiring S(l)g;:al#a;ne Terminal No. S&Tal Na/;ne External Wiring
Ul umn
. CH1 input 0 CHO input 0 R
( CHI-X0) 2 ( CHO-X0)
}—"——  CHtinput1 CHO input 1
(cHiX1) 1 ewxy
f—"——1  CHlinput2 CHO input 2 ~
(CH1-X2) O] ° | (croxe)
| CHtinput3 CHO input 3
( CH1-X3) ol (cHox3) >
L CH1input 4 ol o CHO input 4 ~
(CH1-X4) ( CHO-X4)
L CH1 input 5 CHO input 5
( CHI-X5) 21" (cwxs) T
L~ | CHlinput6 wl CHO input 6 ~
(CHI-X6) ( CHO-X6)
g— CH1 input 7 6| 1 CHO input 7 ~
2v0c (CHI-X7) (CHO-XT) 2voe
e CH1 common terminal o I CHO common terminal —— Hf
E%;J (S81) (880) SIS
Load CH1 output 0 w| 1| CHOoUUO | Lo
—]__(CHI-Y0) ( CHO-Y0)
Load CH1 output 1 CHO output 1 Load
= (CHI-Y1) 212 (choyny [—
Load CH1 output 2 CHO output 2 Load
= (CH1-Y2) 121 (choyy —1
Load CH1 output 3 Pl CHO output 3 Load
[ =" __(CHI-Y3) (CHO-Y3) [
Load CH1 output 4 CHO output 4 Load
——o—  (CHI-Y4) 17 (crove =
Load CH1 output 5 CHO output 5 Load
25— (CHI-Y5) o 2| Jcwys) [
Load CH1 output 6 2| # CHO output 6 Load
=" (CHI-Y6) (CH-YB) [
Loadd CH1 output 7 CHO output 7 Load
.| | -
2 VDC (CHI-YT) (CHOYT) 24 Ve
1| CH1 common terminal| 35 | 35 |CHO common terminal |
s (com) (com -
Input 0 43
Internal equivalent | [ ”("’g’g"’)‘ {eminal
circuit ?U\!(pgt)o
Tsolating
Output common terminal
(com)

- Precautions on Connection

After the 1/0 terminal block is installed to the CNS, fix it at 0.2-0.25 Nm
torque, as shown in the figure on the right:

Do not bundle the terminal connection cables together with power cables (high voltage, large current) which produce
strong interference signals. Separate it from other cables and avoid cabling in parallel. Select recommended cables
and pinboards for connection. It is recommended that shielded cables be used as terminal connection cables to
enhance capacity of resisting interference.

B Electric Shock Protection When Using Inductive Load

When the inductive load is applied, large back EMF will be produced
between contacts and arc discharge is also caused when the inductive
load stops. This may result in contact failure or contact sag, shortening the
contact lifetime. Therefore, it is recommended to use the products which
have built-in relay protection circuit. The freewheel diode must satisfy: D
reverse voltage is 5 to 10 times of load voltage; @ forward current is larger
than load current.

Inductive load
— Y _

L o |

Fly-wheel diode

PCL output
contact

5. Programming Examples

B Programming Example for AM600 Main Module + AM600-1616ETNE Module

Use AM600 CPU as main control module, set the first channel of the first and second group of output
channels of this module to active, and assign sampling values of the first channel of the first and second
group of input channels to different variables.

1) Create a project, set AM600 to an EtherCAT host, and add an AM600-1616ETNE module.

= 8 % () ol metwork Configurabion % 3] Drwoe = | Hetwerh Devees Lt )
= @ swprzo-aE =l 1 Copy (ExPaste 5 Driete HiUnda [ Redo | O bmport EUS Fie o (8 import ECT e | @ Zoomia j Seulb
= @ Dence a0 CrutcETH)
o Ehemet Pt
D D Dugross 5 oo
ks ] e
ot B st pcar 248
H :x‘l-' o B s gt vo s
o ocabn Cordy 4 B ss4i0 FcaT 0.0
Tl eleck B At ATLAELTA
= © tostcatin i a0 oeoseme 1200
B 200 _asne 1200
o Bl 24000 EerCaT S
B e oo )  The Thv Pty
) e s s
(8] peoas oy
AT ]
- & MarTaak
B ETERCAT SerCAT Task
8 e _soonw
= e
B o
B Saftston Genersl Aocs ool
W oo e 30 digh Somed 10 Motie)
= [ ETERCAT (EherCAT Maste)
(S assati_L6SBETHE (AMGL_3EBETHE_L2.0)

f 2) Program the AM600-1616ETNE module using the ST language. Define the DO_CHO0_0 and
DO_CH1_0 mapping output tags and set corresponding channels of mapping output tags to
active. Define the DI_CHO_0 and DI_CH1_0 input channel mapping tags and assign states of
corresponding channels of input mapping tags to END_IO_0 and END_IO_1.

(@ Device

Devices * % X | [8) Pou x| MNetwork Configuration
= ) Stempl.20-ME x 3 UT
= ([ Device (AMBDO-CPU 1608TF)
©, Device Diagnosis
= £ Network Configuration 1
5 EtherCAT Config 11
ﬂ LocalBus Config 12
= E1|] PLC Logic 13 mm_m
= £ Application
i trary Manager 1
[5) eTc_sponw pro)
[#] c_rre (PrE)
5] poupre)
= [ Task Configuration §
= @& MainTask
&) ETHERCAT EtherCAT Task
&) ETC_SDORW
= & Task
&) rou
3 SoftMotion General Asis Pool
B e _spEED_10 (High Speed 10 Module)
= (B ETHERCAT (EtherCAT Master)
(@ AME0_1616ETNE (AMBO0_16 16ETNE_1.2.0

7 DI_CHO_0:BOOL:
DI_CHO_1:BOOL;

END_I0_0:BOOL;
END_IO_1:BOOL:

END_I0_0:=DI_CHO_0;
END_I0_1:=DI_CHO_1;

3) Map DO_CHO_0, DO_CH1_0, DI_CHO0_0 and DI_CH1_0 defined during programming to the
output channels and the input channels of the AM600-1616ETNE module respectively.

B Pou [l etk Configuration | (f] Device 3] AMS0O_1616ETNE x -
et Find Fitter Shew all -
e Variable Mapging Channel Address Type  DefwltVale Unit Description =
" Applcation, POULDO 09D e HHS BOOL FaLSE Digital satput 00 19
Startup Parameters " Acpkcation POLLDO_CHO_L EL Rt BOOL FALSE Diital cutput 00 o
; "» Bz wQ¥L2  BOOL FaLsE Dital sutput 00 b
il ) B3 %QAL3  BOOL FALSE Digital utpst 00 t0
= ] B4 %QL4  BOOL FALSE Digital cuitput 00 to
“» Bas WONLS  BOOL FALSE Dagital output 00 ta | _ |
Infarmatian ) a1 WAL BOOL FALSE Digital output 010 |
" By WQNLT  BOOL FALSE Digital sutput 00 to
L i Digeal output 10 to 17 wOB2 UsINT 0 Digital cutpait 10 to
=% Digital input 00 to 07 B2 USINT o Dugital input 00 to 0
4 Aophcation BOUDL_CHA A L] wmes  BOOL FALSE Dbl input 80 9.0
% AplatonPUBTONIL] W B wpes  BoOL FausE Digitalinput 0000 |

FALSE Dugital input 00 to 0
Faie Digitalinput 40 to
FALSE Digital input 00 to 0 -
»

Address —

=

# DLawo_1
# DO_cio_o
# DO_cwo_1
| # END_10_0

# END_10_1

4)  After successful compiling, download the project and run it.

INOVANCE Warranty Agreement

1) Inovance provides an 18-month free warranty to the equipment itself from the date of manufac-
turing for the failure or damage under normal use conditions.

2)  Within the warranty period, maintenance will be charged for the damage caused by the following
reasons:

a. Improper use or repair/modification without prior permission

b. Fire, flood, abnormal voltage, natural disasters and secondary disasters

c. Hardware damage caused by dropping or transportation after procurement

d. Operations not following the user instructions

e. Damage out of the equipment (for example, external device factors)
3) The maintenance fee is charged according to the latest Maintenance Price List of Inovance.
4) If there is any problem during the service, contact Inovance’s agent or Inovance directly.
5) Inovance reserves the rights for explanation of this agreement.

Suzhou Inovance Technology Co., Ltd.
Address: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R. China

Website: http://www.inovance.com




