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EC-TX509-US8 Industrial Ethernet

Communication Card
Quick Start Guide

This guide briefly introduces the product information,
installation and wiring, and commissioning instructions of  the  full
EC-TX509-U8 industrial Ethernet communication card.

Visit www.invt.com for more

information and source

Scan the QR code to view
version  of
corresponding product e-
manual.

download. For details, see the full version of corresponding k=

product e-manual.

Preface

=

ey e

Thank you for choosing INVT EC-TX509-U8 industrial Ethernet communication card.

The EC-TX509-U8 is an industrial Ethernet communication card that supports multiple
protocols and is designed to be integrated into VFDs like the GD350 series, enabling
communication with Ethernet master stations across various protocols.

This guide provides the product overview, installation, wiring, and commissioning
instructions. To ensure safe and proper use of the product and to maximize its performance,
please carefully read the guide before installation.

Product features

® Supports protocol selection through the specific function code.

® Supports up to eight protocols, including PROFINET, EtherCAT, EtherNet IP, Modbus TCP,
EtherNet UDP, and PowerlLink, with future support for BACnet/IP and CC-Link IE

communication protocols.

e Certain protocols support the simultaneous operation of monitoring functions, thereby
fulfilling the on-site oscilloscope monitoring requirements.

Equipped with two RJ45 ports.
Reaches the communication rate of up to 100 Mbit/s, with a short communication cycle.

Supports both linear and star network topologies, with certain protocols also
accommodating ring network topology.

1 Product overview

1.1 Model description

Figure 1-1 Product nameplate and model

Product model

EC-TX 509

Product category
EC: Expansion card

- U8

communication protocols

Card category
TX: Communication card

Distinguishing code
509: Default PROFINET
communication

U8: Support for 8

1.2 Specifications

Table 1-1 Specifications

Parameter Specification
Working temperature -10-50°C
Storage temperature -20-60°C

Relative humidity

5%-95% (No condensation)

Running environment

No corrosive gas

Mounting method

Secured in the slot with screws

Ingress protection (IP) rating [IP0O0
Heat dissipation method |Natural air cooling
Communication rate 100M bit/s

Network topology

topology.

Supports both linear and star network topologies, with
certain protocols also accommodating a ring network

1.3 Product structure

Figure 1-2 Component diagram
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Function|Communication

code protocol (DI

® Supports the CiA401 protocol. Configured with a slave
station XDD configuration file, it can communicate with
B&R PLC and other master stations.

PowerLink |® Supports PDO and SDO services, manufacturer-defined
object dictionaries, and SDO reading/writing of VFD
function codes.

® Applicable to linear and star network topologies.

® Supports ODVA standards and DLR ring protocol. When
configured with a slave station EDS configuration file, it
can communicate with Rockwell PLC and other master
stations.

EtherNetIP  |® Enables basic operations on VFDs, such as reading and

writing process values, reading status values, and

® To ensure the reliable operation of the communication card and EMC requirements are
met, please tighten the screws according to the recommended torque for reliable
grounding.

2.4 Disassembly instructions
You can disassembly the product by reversing the order of steps described in section 2.3

Installation instructions.

Step 1 Disconnect the power supply and disassemble all cables connected to the
communication card.

Step 2 Use a Phillips screwdriver to remove the grounding screw of the communication card.
Step 3 Pull the communication card out to a suitable position.

2.5 User's wiring terminals

able 1-2 Component description ndicator | Color efinition escription ndicator | Color efinition escription
Table 1-2 Comp descripti Indi Col Definiti Descripti Indi Col Definiti Descripti
No. Name Description fpr 250ms) (onffor 500ms, off jand main control board is normal.
1 | Communication port [Communication interface 1. Triple flashes TF5a or 500ms)
2 | Communication port [Communication interface 2. (onf?rrllzzssr’::)’ off in NMT_CS_READY_TO_OPERATE state. (POWER) Red Steady on 3.3V power indicator.
3 D;:bugging port For electrical connection with the debugger. Steady on In NMT_CS_OPERATIONAL state. steady on The communication between the communication
4 con;iogurraa?:r:n%rt Connects to the host controller through USB Type-C. Blinking Bl card and PLC i offline.
guration p — (on for 200ms, off In NMT_CS_STOPPED state. Inking lAn attempt to operate an unsupported CMD control
5 Installation fixing  |Helps to secure the communication card and ensure a good for 200ms) (on for 500ms, off | =0 triiction or PR function code value
hole PE layer connection. Stead The communication card is in the process of LEDS Red for 500ms) i
6 Positioning hole Helps to align the communication card and control board cadyon handshaking with the VFD. (ERR) Blinking lAn attempt to operate on a non-existent node
& for easy installation. The communication card and VFD communicate (Onf]cc?:gzzgnTss), offl ddress.
o lly. :
Blinking norma P ; Th ication bet th icati
. LED2 # Note: After the handshaking is completed, it Steady off € communication between the communication
1.4 Indicator (HOST) Green (onff:rrssgm;’ off khould blink regardless of whether there is data _ y card and PLC is normal.
Table 1-3 PROFINET communication indicators ELaen;?ilzségategmgg?dthe communication card and LED6 | Green | (on fgllggéﬁs off Communication card heartbeat indicator
a = = - SYS ; communication card is running normally).
Indicator| Color Definition Description Steadvoff |The communication card is in the initialization or svs) for 500ms) [ & Y)
Steady on ICommunication established successfully, with Y parameter configuration phase.
i y normal 10 data exchange. Steady off No data update or abnormal update between the Table 1-8 EtherNet UDP communication indicators
(on fgilg(l)((l)r:r%s off|communication established successfully, but LED3 | T communication card and main control board. Indicator| Color Definition Description
for500ms)  |Vithoutvalid 10 data exchange. (DATA) | 2Teen (on fc?rlgog:ngs off |The data update between the communication card The communication between the communication
(;EUD,&) Green Blinkin In the communication configuration phase. For for 500ms), and main control board is normal. Steady on gizi::def}gsat“cow;:joller is online, and data
(on for 100”%5 off lexample, when DCP configuration commands are LED4 Red Stead v indi LEDL Blinki 8 -
for lOOms)’ triggered, it will blink simultaneously with the ERR (POWER) € teady on -3V power indicator. (RUN) Green (on forIQO(I)r:\%s off IAbnormal setting of the IP address for either the
indicator. Steady off No fault. for500ms)’ icommunication card or the PLC.
[The communication between the communication P : — —
Steady off : : ; LEDS | pog Data frame lost, communication disconnected, or The communication between the communication
card and PLC is not in Online state. (ERR) © Steadyon  |NMT internal critical error (such as illegal Steady off i i i
Steadyon [ he communication card is in the process of / interruption and memory <(Jverrun). & %i?c%rﬁnﬁziticcgt?ctiloil;rrdlSisni%ttlﬁeonrl(;leessstitfe.
handshaking with the VFD. Blinking T . Steady on handshaking with the VFD P
[The communication card and VFD communicate LED6 | ¢ cen | (on for 500ms, off [COMmmunication card heartbeat indicator 5 WIK - -
Blinki normally. (SYS) for500ms)’ (communication card is running normally). The cowmunlcatlon card and VFD communicate
inking ; A . L normally.
LED2 # Note: After the handshaking is completed, it Blinking N L .
(HOST) Green (onffgrrsggrr:ss), off should blink regardless of whether there is data Table 1-6 EtherNet IP communication indicators (h(E)%%r) Green |(on for 500ms, off j\gﬁrg.b/?ifrﬁirrzhea?dalre"sjssg?aﬂitlrslec?mgitiid&;a
transmission between the communication card and for 500ms) " e bgt th icati dand
ithe main control board. Indicator| Color Definition Description ransmission between the communication card an
— — ——— — — the main control board.
Steady off IThe communication card is in the initialization or The communication between the communication The communication card is in the initialization oF
Y parameter configuration phase. Steady on card and the PLC is online, and data exchange is Steady off arameter configuration phase
Steady off No data update or abnormal update between the allowed. Eo data update grabnorrﬂal up'date betweenthe
LED3 | ¢ oen Bk communication card and main control board. (IhEUDNl) Green (on fc?:'gg(l)ﬁs off IAbnormal setting of the IP address for either the LED3 Steady off icommunication card and main control board.
(DATA) 8 [The data update between the communication card ‘ icommunication card or the PLC. Green Blinking L
(on for 500ms, off and main control board is normal for 500ms) (DATA) (on for 500ms, off The data update between the communication card
for 500ms) i Steady off The communication between the communication for500ms)’ land main control board is normal.
LED4 L Y card and PLC is not in Online state.
(POWER) Red Steady on 33V power indicator. Steady on The communication card is in the process of (Pl(_)EII\IJéR) Red Steady on 3.3V power indicator.
Steady off No fault. Y handshaking with the VFD.
LED5 Red Blinking The communication card and VFD communicate Ste?iy, off _|Nofault.
(ERR) (on for 100ms, off [Communication establishment is abnormal. LED2 Blinking n;hm?“)’/:\ft the handshaking i leted. it (on fEIEIQO(I)TES off Workshop configuration error (abnormal UDP
for 100ms) ”Note: After the handshaking is completed, i LED5 > OlMlframe data).
LED6 Blinking A ot A heartbeat indicat (HOST) Green (onffgrr;(())(())mss), off khould blink regardless of whether there is data (ERR) Red fOBrl'sokqu)
Green | (on for 500ms, off [-2MmMmunication card heartveat indicator transmission between the communication card and inKing The connection between the communication card
(SYs) ( for 500ms) (communication card is running normally). lthe main control board. (on for 250ms, off|, Workshop on the host controller timed out.
Steady off The communication card is in the initialization or foBrl'zsko'mS)
: ication indi parameter configuration phase. LED6 ‘niing ICommunication card heartbeat indicator
- Table 1 4 EtherCAT communication |nd|ca.t0r.s No data update or abnormal update between the (Svs) | Green (on for S00ms, off (commL:Jnlicatlion card is runninglnolrmally)
Indicator| Color Definition Description LED3 Steady off communication card and main control board. for 500ms) )
Steady off In Init state. inki
Blink>i,ng (DATA) Green (on fOBIEIQ(l)((I)rrl‘ES off The data update between the communication card L. .
(on for 200ms, off In PreOP state for 500ms), and main control board is normal. 1.5 Communication protocol selection
(LREUDI\ll) Green ;‘?;gZIZ(}E:L (PI(_)E/I\IDIAE‘R) Red Steady on 3.3V power indicator. Table 1-9 Communication protocol selection
(on for 200ms, off |In SafeOP state. Steady off No fault Function code Communication protocol Default
for 1s) Binkin - PROFINET Factory setting (0)
Steadyon _[In OP state. (on for 500n§s, off [Incorrect PLC configuration. EtherCAT 1
Steady on IN Link established, without data transmission. for 500ms) PowerLink 2
Blinking Blinking — : EtherNet IP 3
(LL/EADlﬁ) Green | (on for 50ms, off |IN Link established, with data transmission. LED5 Red |(on for250ms, off ;E(e: communication card failed to send data to the P16.00 Modbus TCP 4
for 50ms) (ERR) for 250ms) : EtherNet UDP 5
Steady off _[IN LINK not established. _ (on fc?:'?;g:fs off |The connection between the communication card PROFINET+EtherNet UDP 6
Séelziii)i/nogn OUT Link established, without data transmission. for 125ms), land PLC timed out. EtherCAT+EtherNet UDP 7
LED3 _ | reen | (on for 50ms, off [OUT Link established, with data transmission. Steady on Failed to set up data communication between the Reserved 8-15
(L/AOUT) for 50ms) lcommunication card and PLC.
Steady off  |OUT LINK not established. LED6 | cen (on foB:IQ(l)((I)r:T%S off ICommunication card heartbeat indicator 1.6 Protocol parameter
LED4 . (SYS) ’~" [(communication card is running normally).
(POWER) Red Steadyon 3.3V power indicator. for 500ms) Table 1-10 Protocol parameter description
Steady off No fault. [T Function|Communication "
T: 1-7™M TCP
Blinking ' able L7 odbus TCP communication |nd|?at?rs code il Description
(on for 200ms, off [The Init/Preop fault occurred. Indicator| Color |  Definition Description @ Supports the PROFINET protocol, accommodating
LED5 Red for 200ms) The communication between the communication PROFINET 10 devices, medium redundancy protocol
(ERR) € Single flash Steady on card and the PLC is online, and data exchange is (MRP), and system redundancy protocol (S2). Equipped
(on for 200ms, off [The Safeop fault occurred. allowed. with the slave station GSDML configuration file, it can
for 1s) LED1 Blinking . K communicate with Siemens PLC and other master
Steady on The OP faul red (RUN) Green (on for 500ms, off IAbnormal setting of the IP address for either the PROFINET stations.
teady o e OP fault occurred. communication card or the PLC ) ’ )
Blinking . . for 500ms) : @ Enables basic operations on VFDs, such as reading and
LED6 | G een | (on for 500ms, off [COMMunication card heartbeat indicator dyoff |Thecommunication between the communication writing process values, reading status values, and
(SYs) for 500ms). (communication card is running normally). Steady o card and PLC is not in Online state. reading/writing function codes. This communication card
Steady on The communication card is in the process of SUPTOFEIUP t? 3210s. g . |
. . e handshaking with the VFD. ® Applicable to linear, star, and ring network topologies.
. Table'l‘S'POWEFLInk communication lndlC?tO‘fS The communication card and VED communicate P16.00 Supports the CiA301 and CiA402 CoE protocol. Configured
Indicator | Color Definition Description Blinki normally. with a slave station XML configuration file, it can
Steady off _|In Init state. LED2 | ¢ ool (on for'Qoé'Es off [ Note: After the handshaking is completed, it communicate with Beckhoff PLC, INVT AX controllers, and
Blinking (HOST) for 500ms)’ should blink regardless of whether there is data other master stations. . )
(on for 50ms, off [In NMT_CS_BASIC_ETHERNET state. transmission between the communication card and Support§ P_DO a!'nd SDO services, manufapﬁurer—deﬁned
for 50ms) lthe main control board. EtherCAT object dictionaries, and SDO reading/writing of VFD
(LREUD,\II) Green | Single flash Steadyoff |The communication card is in the initialization or function codes, meeting the EtherCAT compliance testing
(on for 500ms, off [In NMT_CS_PRE_OPERATIONAL_1 state. y parameter configuration phase. certification requirements within the factory. )
for 500ms) v off No data update or abnormal update between the App_llcable to linear, star, and ring n_etwork topologies.
icati i uipped with two orts, designated for IN an
Double flashes | "~ oor CDERATIONAL 2 stat (Bi%i) Green | Steadvo lcommunication card and main control board. 59 pped with two RJ45 ports, designated for IN and OUT
(on for 250ms, off n - == 2 state. Blinking The data update between the communication card irections.
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3 Commissioning

Figure 3-1 Communication card installation procedure

<€
<€

connection between the PLC
and card is correct.

Ensure that the electrical ‘

Wait for the completion of power-up for|

Bit Name Value Description
CONSUMPTION CLEAR consumption to zero
0 Disabling the function for resetting power
consumption to zero
1 Enable pre-exciting
13 PRE-EXCIATION n —
0 Disable pre-exciting
1 Enabling DC braking
14 DC BRAKE 0 Disabling DC braking
1 Enable heartbeat
15 HEARTBEAT REF 0 Disable heartbeat

When P15.43 is 1 (defined in binary), the VFD control CW definitions are as follows:
Table 3-3 Goodrive350 series VFD CWs in binary

reading/writing function codes. This communication card the PLC and card. . P P
supporgts up tog3,2 10s. Figure 2-3 RJ45 terminal structure e and e Bit Name - l Description Priority
® Applicable to linear, star, and ring network topologies. i 0 Forward running (l): gﬁﬁig:‘j’t;ntjo stop 1
® Supports the Modbus TCP protocol. A Modbus TCP slave Chec‘r‘ ‘("e setting l‘i’f:‘“fe:xt?a:s"’g card 0: Decel
station can communicate with multiple master stations profocolseiecton unction code 1 Reverse runnin : Decelerate to stop 2
h h : A (P16.00). & |1:Run reversel
simultaneously. It can communicate with Schneider PLC, 0' N y
INVT AX controllers, and other master stations. 2 Fault reset - None 3
Modbus TCP g Enables basic operations on VFDs, such as reading and 8 1 g 1 1: Fault reset
writing process values, reading status values, and 0: None
reading/writing function codes. Table 2-2 RJ45 terminal functions Check the expansion card 3 Coast to stop 1: Coast to stop 4
@ Applicable to linear and star network topologies. and verson 1900~ L 0: None
: p - -05). 4 Forward jogging : Lo 5
® Supports INVT Ethernet protocol, connecting to the INVT No. Terminal Function 1: Forward jogging
Workshop for monitoring and oscilloscope functionalities,| 1 TX+ Transmit Data+ . 0: None
EtherNet UDP allowing for multi-card network monitoring. > I Transmit Data- > ReverseJogeine |1 Reverse jogging °
® Applicable to linear and star network topologies. . 0N
3 RX+ Receive Data+ " ioggi - None
PROFINET+ _|® Supports concurrent PROFINET and EtherNet UDP ‘ Set other function codes ‘ 6 Stopjogging |1" 6105 iogaing 7
EtherNet UDP communications on the same network. 4 n/c Not connected (for example, P00.01-P00.02) 7 . Reserved .
EthercaT+ [* Supports concurrent EtherCAT and EtterNeﬁ ILEJ?]P AT > n/c Not c9nnected i Enable read and write [0: None
EtherNet UDP communications on the same network, with EtherC 6 RX- Receive Data- 8 (PKW1-PKWA4) 1 Enable read and write _
rEqUIred to remain online. 7 n/c Not connected ‘ Identifying success ‘ 9 _ Reserved _
lkNotf(?: Each time you change the value of P16.00, you must re-power on for the change to 8 n/c Not connected 10 Stop in emergency |0: None 0 (Top
take effect. 9 LED1+ LED1+ (Yellow) manner 1: Emergency stop priority)
10 LED1- LED1- (Yellow) Table 3-1 Function parameters related to the communication card 11-15 Reserved R R
. [ 11 LED2+ LED2+ (Green) i . )
2 Installation and wiring 5 L ED2. LED2_ (Green) Fu(:)c;neon Name Parameter description Setting range | Default When P15.43 is 0 (defined in decimal), the VFD status word (SW) definitions are as follows:
0: PROFINET Table 3-4 Goodrive350 series VFD SWs in decimal
2.1 Installation precautions 2.6 Wiring precautions ; Ethefcfk Bit Name Value Description
_— . . - ) : rower-n 1 Running forward
A Make sure the VFD has been powered off before installation. The communication card uses standard RJ45 interfaces, and its electrical connections are Expansion (3: EtherNet IP -
O ' ' P16.00 |card protocol(4: Modbus TCP 0-15 0 2 Running reversely
shown in Figure 2-4, Figure 2-5, and Figure 2-6. . pro . 0-7 Running status 3 Stopped
According to the expansion card installation slot position specifications, it is ) ) : selection |5: EtherNet UDP & PP
#Note |recommended to install this card in SOLT3 for a VED with three slots and to # Note: It is recommended to use double-twisted shielded Category 5e Ethernet cables, 6: PROFINET+EtherNet UDP 4 In fault
N install this card in SLOT2 for a VFD with only two slots with crystal heads equipped with iron shells to meet the grounding shield protection. 7: EtherCAT+EtherNet UDP 5 VFD in POFF state
: Figure 2-4 Linear network topology electrical connection g-15: Reserved - ish 1 Ready to run
Required tools: Phillips screwdriver PH1, straight screwdriver SL3. Typeof |36 All-in-one expansion 8 Bus voltage established 0 Not ready to run
P19.00 | expansion |card-PROFINET communication card 0-50 0 0 Feedback from motor 1
. cardin slot 1 41: All-in-one expansion card-EtherCAT 9-10 Motor group feedback
Table 2-1 Screw torque requirements y Slave device 1 Slave device 2 Slave device n Typeof _|communication Eard group 1 Feedback from motor 2
. . " ; Al .
Screw size Fastening torque d:jcee' P19.01 | expansion [42:All-in-oneexpansion 0-50 0 11 Motor type feedback 1 Synchronous motor (SM)
M3 0.55N +m (PLC) card in slot 2 |card-PowerLink communication card 0 Asynchronous motor (AM)
_ _ 43: All-in-or]e e>_<pansion card-EtherNet " Overload pre-alarm 1 Overload pre-alarm
2.2 Dimensions CN2 CN1 CN2 CN1 CN2 CN1 IP communication card feedback 0 No overload pre-alarm
. ‘ ‘ ‘ ‘ ‘ ‘ 44: All-in-one expansion card-Modbus 0 K d-based control
: : : o ITCP communication card RUN/STOP MODE €ypad-based contro
The dimensions are 108.5X39mm, as shown in the following figure. . ) inal-
. . . i . g. g . Typeof  |45: All-in-one expansion card-Ethernet 13-14 (Running mode 1 Terml.nal .based control
Figure 2-1 Product outline and installation dimensions (unit: mm) Figure 2-5 Star network topology electrical connection P19.02 | expansion [communication card 0-50 0 selection) 2 Communication-based control
card in slot 3 [46: All-in-one expansion 3 Reserved
‘ 108.5%0.2 | card—PRQFINET+ Ethernet 15 HEARTBEAT FEEDBACK 1 Heartbeat feedback
| ‘ Slave device 1 Slave device 2 Slave device n cornmt_:mcahon Card. (Heartbeat feedback) 0 No heartbeat feedback
o o = 47: All-in-one expansion card-EtherCAT
O oo — ZA:;?; + Ethernet communication card When P15.43 is 1 (defined in binary), the VFD SW definitions are as follows:
P - Vseorfsti‘(’)"gff Table 3-5 Goodrive350 series VFD SWs in binary
1 c ‘ cr‘\lz CN1 crz CN1 cr‘\lz N1 P19.03 | oxpansion 0.00-655.35 | 0.00 Bit Name Description Priority
A . cardinslot 1 ) 0: None
(32]
— ‘ Switch Software 0 Forward running 1: Running forward !
O witc ‘ version of | - ) 0: None
P19.04 expansion 0.00-655.35 0.00 1 Reverse running 1: Running reversely 2
L. . cardinslot2 5 St 0: None 3
2.3 Installation instructions # Note: For the star network topology, you need to prepare switches. Software op 1: Stopped
The following shows an example of the installation in slot 3 (see figure b). Figure 2-6 Ring network topology electrical connection P19.05 \e'f;'g;grf] 0.00-655.35 | 0.00 3 Fault 2 U?[r;?n fault 4
Step 1 Position the communication card in the designated area of slot 3 on the control board, cardinslot3 -
¢ ! - 20N 0: None
ensuring proper alignment with the slot before securely fastening it together. Slave device 1 Slave device 2 Slave device n ‘ - _ — 4 POFF 1: VFD in POFF state 5
Step 2 Guide the communication card into place using the positioning stud. Master When P15.43 is 0 (defined in decimal), the VFD control word (CW) definitions are as follows: 5 Pre-exciting 0: None .
devi . . . . -exciti : N .
Step 3 Secure it in position with M3 screws, completing the installation. Lo _ B Table 3-2 Goodrive350 series VFD CWs in decimal 5 T— 1: VFD in pre-exciting state
Figure 2-2 Installation position diagram CN2 CN1 CN2 CN1 CN2 CN1 Bit Name Value Description
‘ ‘ ‘ ‘ ‘ ‘ 1 Run forward # Note:
2 Run reversely ® When two EC-TX509-U8 cards are inserted into a VFD at the same time, the control board
3 Jog for""a"‘lj will continuously report a fault indicating the same card type (fault code 55). Removing
4 Jog reverse ;
07 Communication-based - g Stop y one of the cards will clear the fault.
control command 5 Coast to stop ® For other parameter settings of the card, please refer to the /ndustrial Ethernet
7 Fault reset Communication Card User Guide.
8 Stop jogging
\ 9 Stop in emergency manner
AR e 8 WRITE ENABLE 1 Enable read and write (PKW1-PKW4)
. O 9-10 Motor group settin 00 MOTOR GROUP 1 SELECTION
Figure a) VFD with two slots group & o1 MOTOR GROUP 2 SELECTION
# Note: - -
o ' 1 Control mode selection 1 Torque/Speed control selection enabling 66001-01378
® The communication card and control board are electrically connected through slots. 0 Do not select ich
Please install them in place 12 ELECTRIC 1 Enabling the function for resetting power CopyrightOINVT.
. Manualinformation may be subject to change without prior notice. 202410 (V1.0)
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