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 Safety and Installation Precautions  Chapter 1.

1.1  Before Operation  

Å Thank you for pu rchasing FASTECH Ezi-IO EtherCAT AD products.  

Å Ezi-IO EtherCAT AD is an Analog Input Module mounted with an EtherCAT Slave Controller chip. 

Å This manual describe s the handling, ma intenance, repair, diagnosis , and troubleshooting of Ezi-IO 

EtherCAT AD. 

Å Before start ing the operation of Ezi -IO EtherCAT, thoroughly read this manual.  

Å After reading this manual, keep the manual near Ezi -IO EtherCAT AD, so that any user can read this 

manual whenever needed.  

 

1.2  Precaut ions  

É General Precautions  

Å Contents of this manual are subject to change without prior notice for functional improvements, 

change of specifications or userŚs better understanding. Thoroughly read is the manual which is 

provided with the purchased product . 

Å In case of manual is damaged or lost, please contact FASTECH  or our  agents. You can find our contact 

information on the last page of this manual.  

Å FASTECH is not responsible for a product breakdown due to the userŚs dismantling  of the product, and 

such a breakdown is not guaranteed by the warranty.  

 

É Safety Precautions  

Å Before installation, operation , or repairing of the products , thoroughly read the manual and fully 

understand th e contents. Before operating the products, please understand the mechanical 

characteristics of the products and related safety information and precautions.  

Å Safety precautions are indicated by  and . 

 

If a user does not properly handle the products, the u ser may be seriously 

or lightly  injured , and  damages may occur to  the machine.  

 

If a user does not properly handle the products, a dangerous situation 

(such as an electric shock) may occur resulting in deaths or serious injuries.  

Å Follow all the safety precautions indicat ed in this manual. Otherwise, serious damage or injury can be 

resulted depending on the situation.  
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É Product Status  

 

Check if there is any damage on the product and if any part  is missing.  

Otherwise, the machine may get damaged or the user may get injured.  

 

É Installation  

 

Carry the product  carefully.  

Otherwise, the product may get damaged or userŚs foot may get injured by 

dropping the product.  

 

Use non -flammable materials such as metal in the place where the  product  

is to be installed.  

Otherwise, a fire may occur.  

 

When installing multiple products  in a n enclosed space , use a cooling fan 

to keep the ambie nt temperature of the product at or below  50ɖ. 

Otherwise, a fire or other kinds of accidents may occur due to overheating.  

 

The process of installation, Connection, Operation, Checking and Repairing 

should be done by a qualified person nel .  

Otherwise, a fire or other kinds of accidents may occur.  

 

É Cable Connection  

 

Keep the rated range of input voltage for the drive.  

Otherwise, a fire or other kinds of accidents may occur.  

 

Connect cables  according to  the wiring diagram  in this manual . 

Otherwise, a fire or malfunction of the machine may occur.  

 

Before connecting cables, make sure the  input power is off.  

Otherwise, an electric shock or a fire may occur.  

 

When  the product  is isolated from the ground of the internal ci rcuit by the 

condenser, ground the product properly . 

Otherwise, an electric shock , a fire or a malfunction of the machine may occur. 

 

É Operation & Setting  

 

Before changing the settings of the product, thoroughly read this  manual 

and fully understand the contents .  

Otherwise, the machine may get damaged or the product may malfunction . 
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É Repair & Maintenance  

 

Stop supply ing  power to the main circuit and wait sufficient time before 

checking or repairing the product . 

Electricity remain ed in the condenser may cause an electric shock. 

 

Do not change cabling while power is being supplied.  

Otherwise, the user may get injured or the product and machine may get 

damaged. 

 

Do not reconstruct the product.  

Otherwise, an electric shock may occur or the product and machine get 

damaged. And the reconstructed product cannot get after service.  

 

1.3  Notes on Installation  

Å This product has been designed for indoor use. Use the product in t he ambient temperature 0Á~ 50ÁC. 

Å When installing the products  in an enclosed space, keep the ambie nt temperature of the product at or 

below 50ɒ using a cooling fa n. 

Å Do not install the produ ct under direct rays , near magnetic or radioactive objects . 

Å When installing more than 2 product units together, keep the distance between two units at least 20mm 

vertically and 50mm horizontally.  
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 Specifications and Dimensions  Chapter 2.

2.1  EtherCAT Specifications  

Communication  EtherCAT 

Physical Layer Ethernet ŕ 100BASE-TX 

Connector Type 

RJ45 

IN: EtherCAT input  

OUT: EtherCAT output  

ECAT Device ID 
Configured Station Alias  Setting by Rotary Switch : 0 ~  99 

Physical Address Setting in Master Unit : 1 ~ 65535  

Topology  
Line (Configured by  I/O modules only) 

Tree, Star, Ring (When using a s witching hub) 

Protocol  
CoE (CANopen application protocol over EtherCAT)  

FoE (File Access over EtherCAT) 

Control  Profile CiA 401 Profile  

Distributed Clock  
Free Run, SM Event, DC SYNC Event 

(Min. Communication Cycle : 250us) 

Processing Data Fixed PDO Mapping  

Cable STP (Shielded Twisted Pair) Cable, Category 5e or higher / Max. 100m  
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2.2  Module  Specifications  

Model  Ezi-IO-EC-AD08-T 

Input Mode  Voltage Input  Current Input  

Input Voltage 24VDC Õ10% 

Current Consumption  Max. 120mA 

O
p

e
ra

tin
g

 

C
o

n
d

itio
n

 

Ambient Temperature  
Ɩ In Use: 0~50ɒ  

Ɩ In Storage: -20~70ɒ 

Humidity  
Ɩ In Use: 35~85% RH (Non-Condensing) 

Ɩ In Storage: 10~90% RH (Non-Condensing) 

Vib. Resist. 0.5g 

F
u

n
ctio

n
 

Number of Channels 8CH 

Max. Input Signal  Õ15V Õ30mA 

Input Range  

Ɩ -10~10V 

Ɩ -5~5V 

Ɩ -2.5~2.5V 

Ɩ 0~10V 

0~20mA  

Input Range Setting Method  
Ɩ SDO Communications (Separate setting for CH1~8)  

Ɩ DIP Switch (Separate setting for CH1/CH2, CH3/CH4, CH5/CH6, CH7/CH8)  

Input Impedance 1Mɘ 249ɘ 

Resolution 13bit  

Measuring 

Error 

25ɒ Õ0.3%(Full Scale) Õ0.3%(Full Scale) 

0~50ɒ Õ0.4%(Full Scale) Õ0.6%(Full Scale) 

Analog Conversion Cycle  200əs 

A/D Converted Data  

Ɩ -10~10V  : -4096~4095 

Ɩ -5~5V     : -4096~4095 

Ɩ -2.5~2.5V : -4096~4095 

Ɩ 0~10V     : 0~8191  

0~20mA : 0~8191  

Signal Isolation Method  
Digital isolation between analog input and communication 

connections  

LED Indication 

Ɩ Power Status (PWR)  

Ɩ EtherCAT Communication Status (RUN)  

Ɩ Operation Error (ERR)  

Ɩ EtherCAT Link/Activity Status (LA IN, LA OUT)  
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2.3   Module Dimensions           

Å Ezi-IO-EC-AD08-T 

[Unit : mm]  

 

* Can be installed on 35mm DIN Rail.  
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 Configuration  Chapter 3.

3.1  Ezi-IO EtherCAT AD Part Numbering  

 

 

3.2  Ezi-IO EtherCAT AD Part Number  
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3.3  System Configuration  

 Ezi-IO-EC-AD08-T 3.3.1 
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 Connection Panel View  Chapter 4.

4.1  Names and Functions  (Ezi-IO-EC-AD08-T)  
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 EtherCAT ID Setting Switches (SW1, SW2) 4.1.1 

Use two rotary switches to set EtherCAT ID (ECAT Device ID). Set ones digit (x1) of EtherCAT  ID on the right 

rotary switch (SW1), and set tens digit (x10) of EtherCAT ID on the left rotary switch (SW2).  

Setting Range is  0 ~ 99 . 

* The Configured Alias ID set by the rotary switches is applied when the power is supplied to the I/O module.  

 

 

  Input Mode (Voltage/Current) Selection Switch (SW4) 4.1.2 

Select either Voltage or Current Input Mode for each channel with SW4 referring to the chart.  

* Select the input mode for each channel with the Input Mode Selection Switch (SW4) be fore supplying power to 

the module.  

  

 

CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8 

SW4.1 SW4.2 SW4.3 SW4.4 SW4.5 SW4.6 SW4.7 SW4.8 

Mode  
Voltage Input  OFF OFF OFF OFF OFF OFF OFF OFF 

Current Input  ON ON ON ON ON ON ON ON 
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 Voltage Input Range Setting Switch  (SW3)  4.1.3 

Select the voltage input range  by SW3 referring to the chart. Analog signals are converted to the digital data  

according to the selected range of input voltage.  

* If you use any channel in the current input mode, select the SDO Communication for  the setting method  

(SW3.1=OFF). 

* Set SW3.1 before supply power to the module.  

* SW3.2 is not used.  

 

When using the DIP Switch for the setting method (SW3.1= ON), select voltage input range referring to the 

chart.  

[ Selecting Voltage Input Range  ] 

 

CH1/CH2 CH3/CH4 

SW3.3 SW3.4 SW3.5 SW3.6 

Input 

Voltage 

Range 

-10 ~ 10V  OFF OFF OFF OFF 

-5 ~ 5V  OFF ON OFF ON 

-2.5 ~ 2.5V ON OFF ON OFF 

0 ~ 10V  ON ON ON ON 

 

CH5/CH6 CH7/CH8 

SW3.7 SW3.8 SW3.9 SW3.10 

Input 

Voltage 

Range 

-10 ~ 10V  OFF OFF OFF OFF 

-5 ~ 5V  OFF ON OFF ON 

-2.5 ~ 2.5V ON OFF ON OFF 

0 ~ 10V  ON ON ON ON 

 

  

[ Selecting Input Setting  Method  ] 

 

LSET 
Description  

SW3.1 

Setting 

Method  

DIP Switch ON Setting voltage input range with DIP switches (SW3.3~SW3. 10) 

SDO Communication  OFF Setting voltage/current input range through EtherCAT SDO communication  



-16- 

 LED Indication  4.1.4 

LED Color Status Description  

PWR Red 
OFF Power is OFF. 

ON Power is ON. 

 

LED Color Status Description  

RUN Green 

OFF INIT Status or Power OFF 

Blinking PRE-OPERATIONAL Status 

Single Flash SAFE-OPERATIONAL Status 

ON OPERATIONAL Status 

Flickering BOOTSTRAP Status 

* Refer to 7.3.2 EtherCAT Communication Status Indication   

 

LED Color Status Description  

ERR Red 

OFF No Error or Power OFF  

Blinking Invalid Configuration  

Single Flash Local Error 

Double Flash Watchdog Time Out  

* Refer to 7.3.2 EtherCAT Communication Status Indication  

 

LED Color Status Description  

Link/  

Activity  
Green 

OFF Link is not established physically.  

ON Link is established physically.  

Flickering Link is active in operation.  

 

 

 Power Connector  (CN1) 4.1.5 

NO. Function I/O 

1 24VDC Input  

2 GND Input  

* Supply rated power source to the connector.  

  



-17- 

 Input Connector  (CN2) 4.1.6 

 

 

 

 

 

 

 

 

 EtherCAT Connector s (CN3, CN4)  4.1.7 

 

 

  

NO. Function I/O 

1 GND Input  

2 GND Input  

3 Analog In  1 Input  

4 Analog In  2 Input  

5 Analog In  3 Input  

6 Analog In  4 Input  

7 Analog In  5 Input  

8 Analog In  6 Input  

9 Analog In  7 Input  

10 Analog In  8 Input  

11 GND Input  

12 GND Input  

NO. Function NO. Function 

1 TD+ 6 RD- 

2 TD- 7 ----  

3 RD+ 8 ----  

4 ----  Connector 

Hood  
F.GND 

5 ----  
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 EtherCAT Cable (separate  purchase)   4.1.8 

 

 

 

 

* If you need another length of cable ( in unit of m), please contact FASTECH.  

 

 Connector (supplied)  4.1.9 

 

 

* The connector above is the most suitable model for Ezi -IO EtherCAT AD. Another equivalent connector can be 

used.  

Part Number  Cable Length [m]  Remarks 

CGNR-EC-001F 1 Å STP (Shielded Twisted Pair) cable 

Å Category 5e or higher  

Å Maximum c able length: 100m 

Å For fixed installation  

CGNR-EC-002F 2 

CGNR-EC-003F 3 

CGNR-EC-005F 5 

Function Item Part Number  Manufacturer  

Power Connector (CN1) Terminal Block MC421-38102 DECA 
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 IO Connector Wiring  Chapter 5.

Ezi-IO EtherCAT AD is supplied with push -in spring type  terminal blocks which are connected with wires in a 

simple and easy way using ferrule connectors.  Connections of analog devices to Ezi -IO EtherCAT AD are also 

simplified.  

 

 

 

 

5.1  Signal Wiring (Ezi-IO-EC-AD08-T) 

Ezi-IO EtherCAT AD has one terminal block which has 8 input pins. User s can connect up to 8 analog input 

signals from  local devices to Ezi-IO EtherCAT AD.  

 

Figure 5-2. Wiring Diagram of Ezi-IO-EC-AD08-T 

5.2  Internal Circuit Diagram  

 

Figure 5-3. Internal Circuit Diagram  of Ezi-IO-EC-AD08-T 

Figure 5-1. Ferrule Connection  
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 Setting Input Mode (Voltage/Current)  Chapter 6.

6.1  Setting Voltage Input Mode  

To use Ezi-IO EtherCAT AD in Voltage Input Mode, select either SDO communication or DIP switch setting 

method for setting input voltage  range. 

 

 Setting Voltage Input Mode through  SDO Communication  6.1.1 

In Voltage Input Mode, set DIP switches as the Figure 6 -1 for setting  input voltage range  using SDO 

communication.  

(Example) Setting Channel 2 

á Set LSET switch (SW3.1) of INPUT RANGE to OFF before supply ing power to the modul e. 

â Set Channel 2 to Voltage Input Mode  with the Input M ode Selection Switch (SW4.2=OFF) before 

supplying power to the module.  

ã Connect the analog input signal and ground to the pin 2 and GND of Input Connector  (CN2). 

 

Figure 6-1. Setting Voltage Input Mode through  SDO Communication  

 

 Setting Voltage Input Mode with DIP Switches  6.1.2 

In Voltage Input Mode, set DIP switches as the Figure 6 -2 for setting input voltage range using DIP switches.  

(Example)  Setting Channel 2 to -5~5V Input Range  

á Set LSET switch (SW3.1) of INPUT RANGE to ON before supply ing power to the modul e. Set the voltage 

input range of Channel 2 with SW3.3~SW3.4 switches.  

â Set Channel 2 to Voltage Input Mode  with the Input M ode Selection  Switch (SW4.2=OFF) before 

supplying power to the module.  

ã Connect the analog input signal and ground to the pin 2 and GND of Input Connector (CN2) .  

 

Figure 6-2. Setting Voltage Input Mode with DIP Switches  

à á

à áà
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6.2  Setting Current Input Mode  

To use Ezi-IO EtherCAT AD in Current  Input Mode, set DIP switches as the Figure 6 -3. 

If you use any channel in Current Input Mode, select the SDO Communication for setting method (SW3.1=OFF).  

(Example)  Setting Channel 2  

á Set LSET switch (SW3.1) of INPUT RANGE to OFF before supply ing power to the modul e. 

â Set Channel 2 to Current Input Mode  with the Input M ode Selection Switch (SW4.2=ON) before 

supplying power to the module.  

ã Connect the analog input signal and ground to the pin 2 and GND of Input Connector (CN2) . 

 

Figure 6-3. Setting Current Input Mode  
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 Communication  Function  Chapter 7.

7.1  CAN Application P rotocol Over EtherCAT  

Ezi-IO EtherCAT AD is an analog input module that  supports CAN application protocol  over EtherCAT (CoE). Ezi-

IO EtherCAT AD has the following communication  structure. 

 

 

Figure 7-1. Communication Structure of Ezi-IO EtherCAT AD 

 

 Object Dictionary  7.1.1 

The Object Dictionary is the group of data objects which are saved in an EtherCAT slave unit.  EtherCAT masters 

can read and write data through the index or sub -index of objects.  

 

 Mailbox Communication  7.1.2 

In the Mailbox  (SDO) communication , a master and a slave exchange the service data object (SDO ). It is a 

message transmission and reception method. If the master sen ds a command, the slave Ezi -IO EtherCAT AD 

answers to it.  

The SDO communication is used for setting or checking objects in the Object Dictionary when the Ezi-IO 

EtherCAT AD is in Pre-Operation al, Safe-Operation al, or Operation al status. 
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 Process Data Communication  7.1.3 

In Process Data (PDO) communication , a slave exchanges the process data object (PDO) with a master every cycle. 

The data to be exchanged is pre -determined by PDO Mapping in the communication initialization status. The 

PDO communication  of Ezi-IO EtherCAT AD is classified into a transmission PDO (Tx PDO) which transmits the 

analog input data to the master and is used when the Ezi -IO EtherCAT AD is in Operation al or Safe-Operation al 

status. 

 

 

Figure 7-2. EtherCAT PDO Communication 

 

7.2  PDO Mapping  

Through the PDO Mapping, sets the application objects to be exchanged  through the PDO communication.  

 

 PDO Mapping  7.2.1 

The mapping information of TxPDO , which receives the master command , is set in Object 1A00h . In the mapping 

table, it records the object IDs a nd sub -index values and data length (in bit) of exchanging data. 

 

 

Figure 7-3. PDO Mapping  
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 PDO Assign  7.2.2 

By the PDO Assign, sets the PDO Mapping Object which is assigned to the  SyncManager.  

Object 1C13h assigns TxPDO, and it also assigns an object for the TxPDO Object, 1A00h .  
 

 

 

Figure 7-4. PDO Assign 

 

7.3  EtherCAT Communication Status  

 EtherCAT State Machine  7.3.1 

 

Figure 7-5. EtherCAT State Machine 

 

The operational states of EtherCAT products are controlled by EtherCAT  masters.  

Table 7-1. EtherCAT Operational State 

 

* FoE = File over EtherCAT. It is an EtherCAT slave node through which the product firmware can be updated.  

  

State SDO Tx PDO Description  

INIT Disabled Disabled EtherCAT communication is initialized. Communication is disabled. 

PRE-OP Enabled Disabled 
After the communication initialization is done , this state begins . Network 

settings are initialized. Only M ailbox communication is enabled. 

SAFE-OP Enabled Enabled Tx PDO communication is enabled.  

OP Enabled Enabled All the communications are enabled.  

BOOT Enabled Disabled 
Only Mailbox communication is enabled. FoE is enabled, and the product 

firmware can be updated via FoE protocol .  
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 EtherCAT Communication Status Indication   7.3.2 

The RUN LED indicates EtherCAT communication status of the product.  

 

LED Color Status Description  

RUN Green 

OFF INIT State or Power OFF 

Blinking PRE-OPERATIONAL State 

Single Flash SAFE-OPERATIONAL State 

ON OPERATIONAL State 

Flickering BOOTSTRAP State 

Table 7-2. EtherCAT Communication Status LED 

 

The ERR LED indicates operational errors of the product.  

 

LED Color Status Description  

ERR Red 

OFF No Error or Power OFF  

Blinking Invalid Configuration  

Single Flash Local Error 

Double Flash Watchdog Time Out  

Table 7-3. Operational Error  LED 

 

Refer to Figure 7 -6 to see the indication pattern of RUN LED and ERR LED. 

 

 

Figure 7-6. EtherCAT LED Indication Pattern   
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7.4  Synchronization  

Ezi-IO EtherCAT AD provides the following s ynchronization  modes.  

 

 

Figure 7-7. Types of EtherCAT Synchronization 

 

 Free Run 7.4.1 

The I/O module  operates without being synchronized with the master. In Free Run mode, the master and I/O 

module operate in their own cycles independently.  

 

 SM Event  7.4.2 

The I/O module operates synchronously with the SyncManager (SM) Event of EtherCAT communication.  

SM Event occurs when an EtherCAT Frame is received by the module , and each SM Event synchronized module 

has a range of jitter in ɛs or less. 

 

 DC Sync Event  7.4.3 

The I/O module operates synchronously with the Sync -Interrupt generated according to Distributed Clock  (DC). 

DC is a synchronized time clock that is shared by the master and I/O module. Using DC, it generates perfectly 

synchronized interrupts so that the I /O module executes commands in exact timing .  Each product  has a range of 

jitter in ns or less.  

  

Frame Jitter for EtherCAT Masters 
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7.5  EtherCAT Slave Information  

To connect  the I/O module to an EtherCAT master, an EtherCAT Slave Information file (XML file) is required.  In 

the file, t he information of slave device which is developed based on the EtherCAT specification is included  in 

XML format. The Slave device can set up the PDO and SDO simply as it writ es the XML file to the EtherCAT 

master through the EtherCAT setting device.  

  

7.6  EtherCAT Device ID  

To use the EtherCAT Network, you must configure a master and all slaves. The master must assign the EtherCAT 

Device IDs to the slaves  to identify them and to send messages to each node . The EtherCAT Device ID is either 

Configured Station Alias or Physical Address. Configured Station Alias is set by rotary switches or the master, and 

it can be changed flexibly by user. Physical Address is automatically assign ed by the master according to the 

connected order of slaves.  

 

  

Information  

Download XML  files from the DOWNLOADS page on the FASTECH website.  
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 Setting and Operation  Chapter 8.

Operate the product  according to the  follow ing procedure .  

 

1. Install the product  according to  installation conditions . First, apply  power  to the product and  make sure the 

product operates normally . Then, connect the load s (input signa ls) to the product . Refer to the Safety and 

Installation Precautions.  

2. Make sure to connect  the power cable, I/O connector, EtherCAT communicat ion cable, etc. to the module  

correctly . Refer to the System Configuration . 

3. Turn ON the power  of module . Then, check the following.  

 ̧ Check the power status LED (PWR) turns Red.  

 ̧ After connecting the communication, check EtherCAT Link/Activity LED (LA IN, LA OUT) turns Green.  

 ̧ Activate EtherCAT communication . 

 ̧ Check the EtherCAT Communication Status LED (RUN) turns Green.  

4. Run the software of  EtherCAT Master. (Example of Master Software:  Beckhoff TwinCAT) 

5. Run the TwinCAT in the following sequence . 

á Click řNew TwinCAT ProjectŚ.  

â Go to řNew ProjectŚɣ řTwinCAT XAE ProjectŚ.  

ã Select the project name or path, then click řOKŚ. 

 

 

Figure 8-1. Running TwinCAT  

 

6. If TwinCAT is in řRun ModeŚ, new connection and setting may be disabled . Set TwinCAT to  řConfig ModeŚ. 

 ̧   Stop Mode : Indicated in Red   

 ̧   Config Mode : Indicated in Blue  

 ̧   Run Mode : Indicated in Green (Unable to connect)    
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7. After creat ing a project,  

á Go to ŗSolution ExplorerŘɣ řI/O. Right-click on the  řDeviceŚ and open the menu . 

â Select řScanŚ on the menu. 

ã When a řHintŚ pops up, click řOKŚ. 

ä On the řnew I/O devices founds Ś window, check correct devices and click řOKŚ. 

(If no device is found on the řnew I/O devices foundsŚ window, check the power and cable connection for the 

product and try again. ) 

å When řScan for boxesŚ pops up , click řYesŚ. 

æ Make sure a device or box is added under the řDeviceŚ. When řActivate Free RunŚ pops up , click řYesŚ. 

 

      

Figure 8-2. Order of Product  Scanning  

 

8. You can configure and control local devices with  EtherCAT network by setting and programming in your 

preferences.  
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