Embedded controller « General information

Chapter 3 « Embedded controller

1. General information

The Embedded Controller is a stand-alone CPU for switching cabinet installation.

The EC2x module offers interchangeable application memory in the form of a CompactFlash
card? as well as a separate backup battery for the module.

It is equipped with five application interfaces:

e One RS232 interface (IF1) for programming and configuring using B&R
AutomationStudio™

¢ One CAN interface (IF2) for connecting to a CAN network

* One Profibus DP interface (IF3) for connecting to a Profibus network (only EC21)
¢ One X2X Link interface (IF4)

* One Ethernet interface (IF6) for connecting to an Ethernet network.

In addition, a maximum of three digital inputs / outputs are provided.

The digital inputs and outputs can be configured individually as input or output. Additional
functions such as a counter function with direction switching (stepper motor) or period and gate
measurement are integrated.

The EC20 module is also available as version with ARNCO software.

1) Application memory must be ordered separately.
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2. The compact system on the DIN rail

Standalone CPUs have to be compact, highly efficient, and able to communicate with other
devices. The embedded controller does all this and more. Its wide range of interfaces means all
communication requirements can be met. Outstanding performance with its compact size and
integrated digital /O mean the embedded controller can be used in a wide range of applications.

3. The most important data

EC20 EC21
Name 7EC020.60-2 7EC020.61-2 7EC021.60-1
Module type Standalone CPU
Installation Directly or on standard mounting rail TS35
Processor x86 Intel-compatible
ARNCO v | - | -
Clock frequency 100 MHz
DRAM 32MB | 32 MB | 16 MB
SRAM 32 KB (battery-buffered)
Fastest task class 1ms
Communication interfaces
Etheret 10/100 Mbps v v v
RS232 v v v
CAN v v v
X2X Link v v v
Profibus DP - - v
Integrated 1/0 3 digital mixed channels at 24 VDC, 0.5 A, can be individually selected as input or output
Special functions for dig. inputs Event counter, ABR incremental encoder, gate measurement, period measurement

Table 4: Embedded Controller - The most important data

Ethernet is increasingly becoming the standard communication medium used in automation.
B&R provides all System Generation 4 CPUs with 10/100 Mbps Ethernet onboard.
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4. EC20

4.1 Order data

Embedded controller « EC20

Model number

Short description

Figure

7EC020.60-2

Embedded Controller, x86 100 MHz Intel compatible, 32 MB DRAM,
32 KB SRAM, removable application memory (CompactFlash),

1 CAN interface, 1 X2X Link Master interface, 1 Ethernet interface
100 Base-T, 1 RS232 interface, 3 DM, 24 VDC, 0.5 A.

Application memory must be ordered separately!

Terminal blocks 0TB708 and 0TB704 must be ordered separately!

7EC020.61-2

Embedded Controller, ARNCO, x86 100 MHz Intel compatible,

32 MB DRAM, 32 KB SRAM, removable application memory
(CompactFlash), 1 CAN interface, 1 X2X Link Master interface,

1 Ethernetinterface 100 Base-T, 1 RS232 interface, 3 DM, 24 VDC,
0.5A.

Application memory must be ordered separately!

Terminal blocks 0TB708 and 0TB704 must be ordered separately!

Program memory

5CFCRD.0032-02 | CompactFlash 32 MB ATA/IDE SanDisk
5CFCRD.0064-03 | CompactFlash 64 MB ATA/IDE SiliconSystems
5CFCRD.0128-03 | CompactFlash 128 MB ATA/IDE SiliconSystems
5CFCRD.0256-03 | CompactFlash 256 MB ATA/IDE SiliconSystems
5CFCRD.0512-03 | CompactFlash 512 MB ATA/IDE SiliconSystems
5CFCRD.1024-03 | CompactFlash 1024 MB ATA/IDE SiliconSystems
5CFCRD.2048-03 | CompactFlash 2048 MB ATA/IDE SiliconSystems
5CFCRD.4096-03 | CompactFlash 4096 MB ATA/IDE SiliconSystems
5CFCRD.8192-03 | CompactFlash 8192 MB ATA/IDE SiliconSystems
Required accessories

0TB708.91 Accessory terminal block, 8-pin cage clamps, 1.5 mm?
0TB708:91-02 Accessory terminal block, 20 pcs. 8-pin cage clamps, 1.5 mm?
0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps, 2.5 mm?

Optional accessories

0G0001.00-090

Cable PC <-> PLC/PW, RS232, online cable

7AC911.9 Bus connector, CAN

0AC912.9 Bus adapter, CAN, 1 CAN interface

0AC913.92 Bus adapter, CAN, 2 CAN interfaces, including 30 cm connection
cable (DSUB connector)

Notes

Application memory and TB704 / TB708 terminal blocks must be ordered separately!

Table 5: 7TEC021.60-1 - Order data
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4.2 Technical data

Product ID

EC20

General information

Module type Embedded controller
Power consumption <6 W
ARNCO
7EC020.60-2 No
7EC020.61-2 Yes
Certification CE, C-UL-US, GOST-R
CPU
Processor clock 100 MHz
SRAM 32KB
DRAM 32MB

Operating system

AC140 (Version E2.82 or higher)

Application interface IF1

Interface type RS232, electrically isolated
Design 9-pin DSUB connector
Maximum transfer rate 115.2 kBit/s to 19.2 kBit/s at 15 m
Display 232 LED

Application interface IF2

Interface type CAN, electrically isolated

Design 9-pin DSUB connector
Maximum transfer rate 50 kBit/s at 1000 m to 500 kBit/s at 60 m
Display CAN LED
Network-capable Yes

Bus termination resistor

Externally wired

Application interface IF5 1)

Interface type X2X Link Master, electrically isolated
Design 4-pin connector
Max. distance 100 m
Display X2X LED
Network-capable Yes (network topology: line)
Table 6: 7EC021.60-1 - Technical data
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Product ID

EC20

Application interface IF6

Interface type Ethernet IEEE802.3, electrically isolated
Design RJ45 socket

Max. distance 100 m

Transfer rate 10/100 MBit/s

Display ACT LED
Network-capable Yes

Inputs/Outputs

Connection, module-side

8-pin connector

Configuration of the digital inputs/outputs

Can be configured individually as input or output

Digital inputs 2

Number of inputs Max. 3
Wiring Sink
Electrical isolation

Input - PLC Yes

Input - Input No
Input voltage (nom./max.) 24 VDC /30 VDC
Input delay <5 ps
Event counter
Signal form Square wave pulse
Input frequency Max. 100 kHz
Pulse length Min. 5 ps
Counter size 32-bit
Inputs Counter on input 1
Incremental encoder
Signal form Square wave pulse
Evaluation 4x
Input frequency Max. 20 kHz
Counter size 16-bit
Inputs A/B on input 1/2, reference pulse on input 3

Gate measurement

Signal form

Square wave pulse

Input frequency

Max. 100 kHz

Counter frequency (internal / external)

31.25 kHz or 4 MHz / max. 100 kHz

Period measurement

Signal form

Square wave pulse

Input frequency

Max. 100 kHz

Counter frequency (internal / external)

31.25 kHz or 4 MHz / max. 100 kHz

Table 6: 7TEC021.60-1 - Technical data (Forts.)
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Product ID EC20

Digital outputs

Number of outputs Max. 3

Type High-side transistor outputs, readable

Electrical isolation

Output - PLC Yes

Output - Output No
Rated voltage 24VDC
Rated current 500 mA
Switching delay Typ. 250 ps
Switching frequency (resistive load) Max. 100 Hz

Output protection

Cutoff for overcurrent or short circuit

Operational conditions

Operating temperature

0°Cto +50°C

Relative humidity

5% to 95%, non-condensing

Storage and transport conditions

Storage/transport temperature

-25°C to +55°C / -25°C to +70°C

Relative humidity
Storage 5% to 95%, non-condensing
Transport 95% at +40°C
Mechanical characteristics
Dimensions in mm (W x H x D) 43x122x110
Protection type P20
Comment Backup battery included in delivery

Table 6: 7EC021.60-1 - Technical data (Forts.)

1) Application memory must be ordered separately.
2) Shielded cables must be used for inputs 1 - 3.

4.3 Additional technical data

Product ID | EC20
Application interface IF1
Max. distance 15 m at 19.2 kBit/s
Maximum transfer rate 115.2 kBit/sec
Application interface IF2
Max. distance 1000 m
Maximum transfer rate
Bus lengths up to 60 m 500 kBit/s
Bus lengths up to 200 m 250 kBit/s
Bus lengths up to 1000 m 50 kBit/s

Table 7: 7EC021.60-1 - Additional technical data
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Product ID EC20
Application interface IF4
Internal bus supply No
Digital inputs
Switching threshold
Low <5V
HIGH >15V
Input current at rated voltage Approx. 4.2 mA
Modulation compared to ground potential Max. +30 V
Incremental encoder
Encoder monitoring No
Counter frequency Max. 80 kHz
Reference frequency Max. 20 kHz
Distance between edges Min. 5 ps
Gate measurement
Pulse length Min. 5 ps
Period measurement
Pulse length Min. 5 ps
Digital outputs
Switching voltage (min. /nom. /max.) 18 VDC /24 VDC /30 VDC
Switching delay Max. 500 ps (typ. 250 ps)
Continuous short circuit current at 24 V Typ. 4 A

Comment

Backup battery is included in the delivery

General information

B&R ID code
7EC020.60-2
7EC020.61-2

$8825
$8826

Table 7: 7TEC021.60-1 - Additional technical data (Forts.)
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4.4 Indications

Figure LED | Name Color Description
© | Status (RUN) Red ERROR/RESET
Red with orange blinking Load/unload and start BOOT AR
gl Red/green blinking (1 Hz) | Startup of BOOT or CF - AR
Orange SERVICE/DIAG/BOOT mode
Green RUN
Green with orange blinking | RUN - BATTERY LOW
® | RS232(232) Orange blinking Data transfer to application interface IF1 (RS232)
© | Ethernet (ACT) | Orange Ethernet LINK (IF6)
Orange blinking Etheret ACTIVE (IF6)
@ | CANT (CAN) Orange Data transfer on application interface IF2 (CAN)
e | X2X Orange Data transfer on application interface IF4 (X2X)

Table 8: 7EC021.60-1 - Indicators
4.5 Sets CAN node number (IF2) and operating mode

The CAN node number and the operating mode of the EC20 can be set using two HEX code
switches:

Figure Code switch Description
(1] CAN node number 16s position (high)
L ) .:( 2] CAN node number 1s position (low)

x1

X )
(M)

Table 9: 7EC021.60-1 - Sets CAN node number (IF2) and operating mode

Switch position Operating mode Description

$00 Boot In this switch position, the default B&R Automation Runtime™AR) is started and the runtime system
can be installed using the online interface (B&R Automation Studio™ User Flash is deleted after the
download begins.

$01-$FE Run RUN mode, valid CAN node number.

$FF Diagnostics The CPU boots in Diagnostics mode. Program sections in User RAM and User FlashPROM are not
initialized. After Diagnostics mode, the CPU always boots with a warm restart.

Table 10: 7EC021.60-1 - Operating modes

The CAN node number change takes effect the next time the EC20 is switched on.
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4.6 Ethernet station number setting (IF6)

The Ethernet station number can be set with software (B&R Automation Studio™).

4.7 Reset button

Reset button |

View from below

Figure Description
The reset button can be pressed with any small pointed object (e.g. paper clip). Pressing the
ML L reset button triggers a hardware reset, which means:

* All application programs are stopped.
* All outputs are set to zero.

The EC20 then goes into SERVICE mode.

Table 11: 7EC021.60-1 - Reset button

4.8 Application memory slot (CompactFlash)

CompactFlash <

CompactFlash

View from below

Figure Description
Application memory is required to operate the EC20. The application memory is CompactFlash.
Ejector for LTI Itis not included with the delivery of the EC20, instead it must be ordered as an accessory.

The CompactFlash memory card is inserted in the slot underneath the EC20 and is removed by
pressing the ejector.

The CompactFlash memory card can be secured using a safety clip.

Table 12: 7EC021.60-1 - Reset button
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4.9 Backup battery

Figure Code switch Description
The EC20 is equipped with a lithium battery. The lithium battery is placed in a separate compartment
Battery LT on the bottom of the module and protected by a cover.
cover

Backup battery data
Lithium battery 3V/950 mAh
Model number 0AC201.9
Short description Lithium batteries, 5 pcs., 3 V /950 mAh, button cell

s ® Storage -20 to +60°C

° ﬁ temperature

5 - Storage time Max. 3 years at 30°C

View from below Relative humidity 0 to 95%, non-condensing

Table 13: 7EC021.60-1 - Backup battery
4.9.1 Data / real-time buffering

The following areas are buffered:

¢ Remanent variables
¢ User RAM

e System RAM

* Real-time clock

4.9.2 Battery monitoring

The battery voltage is checked cyclically. The cyclic load test of the battery does not considerably
shorten the battery life, instead it gives an early warning of weakened buffer capacity.

The status information, "Battery OK" is available from the system library function "BatteryInfo."
4.9.3 Battery change interval

The battery should be changed every 4 years. Change intervals are recommended by B&R and
refer to average life span and operating conditions. It is not the maximum buffer duration.

Information:

Data stored in the EC20 RAM will be lost if the battery is changed with the PLC
switched off! The battery can be changed with power applied, but this is not allowed
in all countries!
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4.10 Input / output register

Embedded controller « EC20

4.10.1 Digital in r/- (16-bit) 2 10
Bit Value | Description
0 Logical status of digital /O 1
1 Logical status of digital /O 2
2 Logical status of digital /O 3
3-15 Reserved
4.10.2 Digital out r/w (16-bit) 2 10

All reserved bits must be written with 0.

Bit Value

Description

0 0

Digital output 1 is inactive

1

Digital output 1 is active

1 0 Digital output 2 is inactive
1 Digital output 2 is active
2 0 Digital output 3 is inactive
1 Digital output 3 is active
3-15 Reserved

4.10.3 Counter (32-bit) r/(w)

In addition to the typical counter modes, this counter has a "Stepper motor counter mode" (see
Configuration register bits 4-6).

In stepper motor counter mode, the count direction is set using digital 1/0 2 (0...increment,
1...decrement), and the counter clock is on digital I/0O 1. Only one clock edge is used for counting
(can be configured with bit 3 of the counter configuration register).

Compact I/O System User's Manual V 1.21
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4.10.4 Counter configuration (16-bit) r/w 15 9 87 6 5 4 3 1
CEEETTT [T T T
All reserved bits must be written with 0.
Bit Value | Description
0 Reserved
1 0 AB(R) counter mode: R input disabled
1 AB(R) counter mode: R input enabled
2 Reserved
3 0 Measurement starts at increasing edge
1 Measurement starts at decreasing edge
4-6 000 No counter operation
001 AB(R) counter mode
010 Event counter mode
011 Period measurement mode
100 Stepper motor counter mode
101 Gate measurement mode
110 Not allowed
11 Not allowed
7-8 00 Counter frequency 4MHz
01 External counter frequency
10 Counter frequency 31.25 kHz
1 Not allowed
9 0 Counter overflow recognition disabled / Reset counter overflow bit
1 Overflow recognition of the continuous counter is enabled (value limited to $FFFF)
10-14 Reserved
15 0 Time / counter reset
1 Time / counter enabled (ATTENTION: Only set bit after counter configuration is complete)
4.10.5 Status (16-bit) r/- 15 9
HENENEREEEEEEEEE
Bit Value | Description
0-8 Reserved
9 0 Period or gate measurement within the counter range 0 - $FFFF (only valid if bit 9 is set in the counter configuration word).
1 Counter overflow during period or gate measurement. Acknowledge by resetting bit 9 of the counter configuration word.
10-14 Reserved
15 0 Output supply voltage monitoring 24 VDC - OK
1 Output supply voltage monitoring 24VDC - Error

34
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Embedded controller « EC20
4.11 Wiring

4.,11.1 Overview

Figure 4: 7EC021.60-1 - Overview of connections (view from below)

Compact I/O System User's Manual V 1.21 35

Chapter 3
Embedded controller



Embedded controller « EC20

4.11.2 Application interface IF1 (RS232)

X1 Pin Name Function
1 DCD Data Carrier Detect
2 RXD Receive signal
1 3 TXD Transmit signal
6 @ 4 DTR Data Terminal Ready
Z Z 5 GND Ground
5 6 DSR Data Set Ready
° \/ 5 7 RTS Request To Send
9-pin DSUB connector
8 CTS Clear To Send
9 RIN Ring indicator

Table 14: 7EC021.60-1 - Pin assignments IF1 (RS232)

4.11.3 Application interface IF2 (CAN)

X2 Pin Name Function
1
2 CAN_L CAN low
1 3 CAN_GND CANOV
e 4
® o
o) © 5
o © 6
9 o
~Ts 7 | cANH CAN high
9-pin DSUB connector s
9

There must be a terminating resistor (120 Q, 0.25 W) between CAN_H and CAN_L at the

Table 15: 7EC021.60-1 - Pin assignments - IF2 (CAN)

beginning and end of the CAN bus.
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4.11.4 IF4 connector (inputs/outputs)

Function in the mode:
Incremental Period/gate measurement Stepper
X4 Pin Name counter motor counter
1 GND GND (Digital I/0)
2 +24VDC Supply +24V (Digital I/0)
3 Digital I/0 1 A Counter input
4 Digital /0 2 B Counting direction
5 Digital /0 3 R External clock
6 Shield Shield
7 +24 VDC +24V supply (module)
0TB708.91 8 GND GND (module)

Table 16: 7EC021.60-1 - Pin assignments IF4 (inputs/outputs)

4.11.5 Application interface IF5 (X2X)

X5 Pin Name Function
1 X2X X2X data
1| e 2 | xexw X2X ground
2| H||@ 3 X2X\ X2X data inverted
3|l ® 4 | SHLD Shield
4|l
0TB704.9

Table 17: 7EC021.60-1 - Application interface IF5 (X2X)

4.11.6 Application interface IF6 (Ethernet)

X6 Pin Name Function

1 RXD Receive signal

2 RXD\ Receive signal inverted
3 TXD Transmit signal

4 Termination Termination

5 Termination Termination

6 TXD\ Transmit signal inverted
7 Termination Termination

8 Termination Termination

Table 18: 7EC021.60-1 - Pin assignments IF6 (Ethernet)
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5. EC21

5.1 Order data

Model number

Short description

Figure

7EC021.60-1

Embedded Controller, x86 100 MHz Intel compatible, 16 MB DRAM,
32 KB SRAM, removable application memory (CompactFlash),

1 CAN interface, 1 Profibus DP slave interface, 1 X2X Link master
interface, 1 Ethernet interface 100 Base-T, 1 RS232 interface,
3DM, 24 VDC, 0.5 A.

Application memory must be ordered separately!

Terminal blocks 0TB708 and 0TB704 must be ordered separately!

7EC021.61-2

Embedded Controller, ARNCO, x86 100 MHz Intel compatible,

16 MB DRAM, 32 KB SRAM, removable application memory
(CompactFlash), 1 CAN interface, 1 Profibus DP slave interface,

1 X2X Link master interface, 1 Ethernet interface 100 Base-T,

1 RS232 interface, 3 DM, 24 VDC, 0.5 A.

Application memory must be ordered separately!

Terminal blocks 0TB708 and 0TB704 must be ordered separately!

Program memory

5CFCRD.0032-02 | CompactFlash 32 MB ATA/IDE SanDisk
5CFCRD.0064-03 | CompactFlash 64 MB ATA/IDE SiliconSystems
5CFCRD.0128-03 | CompactFlash 128 MB ATA/IDE SiliconSystems
5CFCRD.0256-03 | CompactFlash 256 MB ATA/IDE SiliconSystems
5CFCRD.0512-03 | CompactFlash 512 MB ATA/IDE SiliconSystems
5CFCRD.1024-03 | CompactFlash 1024 MB ATA/IDE SiliconSystems
5CFCRD.2048-03 | CompactFlash 2048 MB ATA/IDE SiliconSystems
5CFCRD.4096-03 | CompactFlash 4096 MB ATA/IDE SiliconSystems
5CFCRD.8192-03 | CompactFlash 8192 MB ATA/IDE SiliconSystems

Required accessories

0TB708.91 Accessory terminal block, 8-pin cage clamps, 1.5 mm?
0TB708:91-02 Accessory terminal block, 20 pcs. 8-pin cage clamps, 1.5 mm?
0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps, 2.5 mm?

Optional accessories

0G0001.00-090

Cable PC <-> PLC/PW, RS232, online cable

7AC911.9 Bus connector, CAN

0AC912.9 Bus adapter, CAN, 1 CAN interface

0AC913.92 Bus adapter, CAN, 2 CAN interfaces, including 30 cm connection
cable (DSUB connector)

Notes

Application memory and TB704 / TB708 terminal blocks must be ordered separately!

Table 19: 7EC021.60-1 - Order data
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5.2 Technical data

Embedded controller « EC21

Product ID

EC21

General information

Module type Embedded controller
Power consumption <6 W
ARNCO
7EC021.60-1 No
7EC021.61-2 Yes
Certification CE, C-UL-US, GOST-R
CPU
Processor clock 100 MHz
SRAM 32KB
DRAM (7EC021.60-1 / 7EC021.61-2) 16 MB /32 MB

Operating system

AC140 (Version E2.82 or higher)

Application interface IF1

Interface type RS232, electrically isolated
Design 9-pin DSUB connector
Maximum transfer rate 115.2 kBit/s to 19.2 kBit/s at 15 m
Display 232 LED

Application interface IF2

Interface type CAN, electrically isolated

Design 9-pin DSUB connector
Maximum transfer rate 50 kBit/s at 1000 m to 500 kBit/s at 60 m
Display CAN LED
Network-capable Yes

Bus termination resistor

Externally wired

Application interface IF3

Interface type RS485, electrically isolated
Transfer protocol Profibus DP

Design 9-pin DSUB socket

Maximum transfer rate 187.5 kBit/s at 1000 m to 12 MBit/s at 100 m
Indicators PB LED

Network-capable Yes

Bus termination resistor

External T-connector

Table 20: 7EC021.60-1 - Technical data
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Product ID

EC21

Application interface IF5 1)

Interface type X2X Link Master, electrically isolated
Design 4-pin connector

Max. distance 100 m

Display X2X LED
Network-capable Yes (network topology: line)

Application interface IF6

Interface type Ethernet IEEE802.3, electrically isolated
Design RJ45 socket

Max. distance 100 m

Transfer rate 10/100 MBit/s

Display ACT LED
Network-capable Yes

Inputs/Outputs

Connection, module-side

8-pin connector

Configuration of the digital inputs/outputs

Can be configured individually as input or output

Digital inputs %

Number of inputs Max. 3
Wiring Sink
Electrical isolation

Input - PLC Yes

Input - Input No
Input voltage (nom./max.) 24 VDC /30 VDC
Input delay <5 ps
Event counter
Signal form Square wave pulse
Input frequency Max. 100 kHz
Pulse length Min. 5 ps
Counter size 32-bit
Inputs Counter on input 1

Incremental encoder

Signal form Square wave pulse
Evaluation 4x
Input frequency Max. 20 kHz
Counter size 16-bit
Inputs A/B on input 1/2, reference pulse on input 3
Table 20: 7EC021.60-1 - Technical data (Forts.)
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Product ID

EC21

Gate measurement

Signal form

Square wave pulse

Input frequency

Max. 100 kHz

Counter frequency (internal / external)

31.25 kHz or 4 MHz / max. 100 kHz

Period measurement

Signal form

Square wave pulse

Input frequency

Max. 100 kHz

Counter frequency (internal / external)

31.25 kHz or 4 MHz / max. 100 kHz

Digital outputs

Number of outputs

Max. 3

Type

High-side transistor outputs, readable

Electrical isolation

Output - PLC Yes

Output - Output No
Rated voltage 24VDC
Rated current 500 mA
Switching delay Typ. 250 ps
Switching frequency (resistive load) Max. 100 Hz

Output protection

Cutoff for overcurrent or short circuit

Operational conditions

Operating temperature

0°Cto +50°C

Relative humidity

5% to 95%, non-condensing

Storage and transport conditions

Storage/transport temperature

-25°C to +565°C / -25°C to +70°C

Relative humidity
Storage 5% to 95%, non-condensing
Transport 95% at +40°C
Mechanical characteristics
Dimensions in mm (W x H x D) 43x122x110
Protection type P20
Comment Backup battery included in delivery

Table 20: 7EC021.60-1 - Technical data (Forts.)

1) Application memory must be ordered separately.
2) Shielded cables must be used for inputs 1 - 3.
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5.3 Additional technical data

Product ID EC21
Application interface IF1
Max. distance 15 m at 19.2 kBit/s
Maximum transfer rate 115.2 kBit/sec
Application interface IF2
Max. distance 1000 m
Maximum transfer rate
Bus lengths up to 60 m 500 kBit/s
Bus lengths up to 200 m 250 kBit/s
Bus lengths up to 1000 m 50 kBit/s
Application interface IF3
Controller ASIC SPC3
RAM 1.5KB
Max. distance 1000 m
Maximum transfer rate
Bus lengths up to 100 m 12 MBit/s
Bus lengths up to 200 m 1.5 MBIit/s
Bus lengths up to 400 m 500 kBit/s
Bus lengths up to 1000 m 187.5 kBit/s
Application interface IF4
Internal bus supply No
Digital inputs
Switching threshold
Low <5V
HIGH >15V
Input current at rated voltage Approx. 4.2 mA
Modulation compared to ground potential Max. £30 V
Incremental encoder
Encoder monitoring No
Counter frequency Max. 80 kHz
Reference frequency Max. 20 kHz
Distance between edges Min. 5 ps
Gate measurement
Pulse length Min. 5 ps
Period measurement
Pulse length | Min. 5 ps

Table 21: 7EC021.60-1 - Additional technical data
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Product ID EC21

Digital outputs

Switching voltage (min. /nom. /max.) 18 VDC /24 VDC /30 VDC
Switching delay Max. 500 ps (typ. 250 ps)
Continuous short circuit current at 24 V Typ. 4 A

Comment

Backup battery is included in the delivery

General information

B&R ID code
7EC021.60-1
7EC021.61-2

$7306
$A077

Table 21: 7EC021.60-1 - Additional technical data (Forts.)
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5.4 Indications

Figure LED | Name Color Description
© | Status (RUN) Red ERROR/RESET
Red with orange blinking Load/unload and start BOOT AR
A Red/green blinking (1 Hz) | Startup of BOOT or CF - AR
Orange SERVICE/DIAG/BOOT mode
Green RUN
Green with orange blinking | RUN - BATTERY LOW
® | RS232(232) Orange blinking Data transfer to application interface IF1 (RS232)
© | Profibus (PB) Orange Data transfer on application interface IF3 (Profibus)
@ | Ethernet (ACT) | Orange Ethernet LINK (IF6)
Orange blinking Etheret ACTIVE (IF6)
© | CANT1 (CAN) Orange Data transfer on application interface IF2 (CAN)
0 | X2X Orange Data transfer on application interface IF4 (X2X)

Table 22: 7EC021.60-1 - Indicators

5.5 Sets CAN node number (IF2) and operating mode

The CAN node number and the operating mode of the EC21 can be set using two HEX code

switches:
Figure Code switch Description
(1] CAN node number 16s position (high)
L X .;u 2] CAN node number 1s position (low)
®-®
®- 0,

Table 23: 7EC021.60-1 - Sets CAN node number (IF2) and operating mode

Switch position Operating mode Description
$00 Boot In this switch position, the default B&R Automation Runtime™AR) is started and the runtime system
can be installed using the online interface (B&R Automation Studio™ User Flash is deleted after the
download begins.
$01-$FE Run RUN mode, valid CAN node number.
$FF Diagnostics The CPU boots in Diagnostics mode. Program sections in User RAM and User FlashPROM are not
initialized. After Diagnostics mode, the CPU always boots with a warm restart.

Table 24: 7EC021.60-1 - Operating modes

The CAN node number change takes effect the next time the EC21 is switched on.
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5.6 Profibus station number setting (IF3)

The Profibus station number can be set using two HEX code switches:

-4 CAN,
x16
1

® -
-

Figure Code switch Description
o Profibus station number 16s position (high)
o‘ (e X ) Profibus station number 1s position (low)

Table 25: 7EC021.60-1 - Setting the Profibus station number

The Profibus station number change takes effect the next time the EC21 is switched on.

The AsL2Dp library is used for communication between the master and slave.

5.7 Ethernet station number setting (IF6)

The Ethernet station number can be set with software (B&R Automation Studio™).

5.8 Reset button

Figure

Description

(L L.

Reset button |

View from below

The reset button can be pressed with any small pointed object (e.g. paper clip). Pressing the
reset button triggers a hardware reset, which means:

¢ All application programs are stopped.
* All outputs are set to zero.

The EC21 then goes into SERVICE mode.

Table 26: 7EC021.60-1 - Reset button

Compact I/O System User's Manual V 1.21
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5.9 Application memory slot (CompactFlash)

Figure Description

Program memory is required to operate the EC21. The application memory is CompactFlash.
Ejector for LTI Itis not included with the delivery of the EC21, instead it must be ordered as an accessory.

CompactFlash —_

The CompactFlash memory card is inserted in the slot underneath the EC21 and is removed by
pressing the ejector.

The CompactFlash memory card can be secured using a safety clip.

CompactFlash

View from below

Table 27: 7TEC021.60-1 - Reset button

5.10 Backup battery

Figure Code switch Description
The EC21 is equipped with a lithium battery. The lithium battery is placed in a separate compartment
Battery LT on the bottom of the module and protected by a cover.
cover
Backup battery data
Lithium battery 3V /950 mAh
. Model number 0AC201.9
» ,: Short description Lithium batteries, 5 pcs., 3 V /950 mAh, button cell

o @ = Storage -20 to +60°C

e “ temperature

5 Storage time Max. 3 years at 30°C

View from below Relative humidity 0 to 95%, non-condensing

Table 28: 7EC021.60-1 - Backup battery
5.10.1 Data / real-time buffering

The following areas are buffered:

¢ Remanent variables
e User RAM

e System RAM

* Real-time clock
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5.10.2 Battery monitoring

The battery voltage is checked cyclically. The cyclic load test of the battery does not considerably
shorten the battery life, instead it gives an early warning of weakened buffer capacity.

The status information, "Battery OK" is available from the system library function "BatteryInfo."
5.10.3 Battery change interval

The battery should be changed every 4 years. Change intervals are recommended by B&R and
refer to average life span and operating conditions. It is not the maximum buffer duration.

Information:
Data stored in the EC21 RAM will be lost if the battery is changed with the PLC

switched off! The battery can be changed with power applied, but this is not allowed
in all countries!

5.11 Input / output register

5.11.1 Digital in r/- (16-bit) 2 10
HENEEEEEEEEEEEEN
Bit Value | Description
0 Logical status of digital /O 1
1 Logical status of digital 1/0 2
2 Logical status of digital /O 3
3-15 Reserved
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5.11.2 Digital out r/w (16-bit)

All reserved bits must be written with 0.

Bit Value | Description

0 0 Digital output 1 is inactive
1 Digital output 1 is active

1 0 Digital output 2 is inactive
1 Digital output 2 is active

2 0 Digital output 3 is inactive
1 Digital output 3 is active

3-15 Reserved

5.11.3 Counter (32-bit) r/(w)

In addition to the typical counter modes, this counter has a "Stepper motor counter mode" (see
Configuration register bits 4-6).

In stepper motor counter mode, the count direction is set using digital 1/0 2 (0...increment,
1...decrement), and the counter clock is on digital I/O 1. Only one clock edge is used for counting
(can be configured with bit 3 of the counter configuration register).
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5.11.4 Counter configuration (16-bit) r/w 15 9 87 6 5 4 3 1

LR T T

All reserved bits must be written with 0.

Bit Value | Description
0 Reserved
1 0 AB(R) counter mode: R input disabled
1 AB(R) counter mode: R input enabled
2 Reserved
3 0 Measurement starts at increasing edge
1 Measurement starts at decreasing edge
4-6 000 No counter operation
001 AB(R) counter mode
010 Event counter mode
011 Period measurement mode
100 Stepper motor counter mode
101 Gate measurement mode
110 Not allowed
11 Not allowed
7-8 00 Counter frequency 4MHz
01 External counter frequency
10 Counter frequency 31.25 kHz
1 Not allowed
9 0 Counter overflow recognition disabled / Reset counter overflow bit
1 Overflow recognition of the continuous counter is enabled (value limited to $FFFF)
10-14 Reserved
15 0 Time / counter reset
1 Time / counter enabled (ATTENTION: Only set bit after counter configuration is complete)
5.11.5 Status (16-bit) r/- 15 9
HENENEREEEEEEEEE
Bit Value | Description
0-8 Reserved
9 0 Period or gate measurement within the counter range 0 - $FFFF (only valid if bit 9 is set in the counter configuration word).
1 Counter overflow during period or gate measurement. Acknowledge by resetting bit 9 of the counter configuration word.
10-14 Reserved
15 0 Output supply voltage monitoring 24 VDC - OK
1 Output supply voltage monitoring 24VDC - Error
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5.12 Wiring

5.12.1 Overview

Figure 5: 7EC021.60-1 - Overview of connections (view from front)

Figure 6: 7EC021.60-1 - Overview of connections (view from below)
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5.12.2 Application interface IF1 (RS232)

Embedded controller « EC21

X1 Pin Name Function
1 DCD Data Carrier Detect
2 RXD Receive signal
1 3 TXD Transmit signal
6 @ 4 DTR Data Terminal Ready
Z Z 5 GND Ground
5 6 DSR Data Set Ready
° \/ 5 7 RTS Request To Send
9-pin DSUB connector
8 CTS Clear To Send
9 RIN Ring indicator

Table 29: 7EC021.60-1 - Pin assignments IF1 (RS232)

5.12.3 Application interface IF2 (CAN)

X2 Pin Name Function
1
2 CAN_L CAN low
1 3 CAN_GND CANOV
e 4
® o
o) © 5
o © 6
9 o
~Ts 7 | cANH CAN high
9-pin DSUB connector s
9

There must be a terminating resistor (120 Q, 0.25 W) between CAN_H and CAN_L at the

Table 30: 7EC021.60-1 - Pin assignments - IF2 (CAN)

beginning and end of the CAN bus.
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5.12.4 Application interface IF3 (Profibus)

X3 Pin Name Function
1
2
5 3 DATA Data

9 K\ 4 CNTRL Transmit enable
5 Profibus_GND Profibus GND (electrically isolated)
6 +5V /50mA +5 V supply / 50 mA (electrically isolated)

6T 7

9-pin DSUB socket

8 DATA\ Data\
9 CNTRL\ Transmit enable\

Table 31: 7EC021.60-1 - pin assignments IF3 (Profibus)

5.12.5 IF4 connector (inputs/outputs)

Function in the mode:
Incremental Period/gate measurement Stepper
X4 Pin Name counter motor counter
1 GND GND (Digital 1/0)
2 +24 VDC Supply +24V (Digital I/0)
3 Digital I/0 1 A Counter input
4 Digital I/0 2 B Counting direction
5 Digital /0 3 R External clock
6 Shield Shield
7 +24 VDC +24V supply (module)
0TB708.91 8 GND GND (module)

Table 32: 7EC021.60-1 - Pin assignments IF4 (inputs/outputs)

5.12.6 Application interface IF5 (X2X)

X5 Pin Name Function
1 X2X X2X data
1|l (je 2 X2X L X2X ground
2| H|j@ 3 X2X\ X2X data inverted
3| l||® 4 | SHLD Shield
i S
0TB704.9

Table 33: 7EC021.60-1 - Application interface IF5 (X2X)
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5.12.7 Application interface IF6 (Ethernet)

Embedded controller « EC21

X6 Pin Name Function

1 RXD Receive signal

2 RXD\ Receive signal inverted
3 TXD Transmit signal

4 Termination Termination

5 Termination Termination

6 TXD\ Transmit signal inverted
7 Termination Termination

8 Termination Termination

Table 34: 7EC021.60-1 - Pin assignments IF6 (Ethernet)

Compact I/O System User's Manual V 1.21

53

Chapter 3
Embedded controller



Embedded controller « EC21

54

Compact I/O System User's Manual V 1.21



	Chapter 3 . Embedded controller
	1. General information
	2. The compact system on the DIN rail
	3. The most important data
	4. EC20
	4.1 Order data
	4.2 Technical data
	4.3 Additional technical data
	4.4 Indications
	4.5 Sets CAN node number (IF2) and operating mode
	4.6 Ethernet station number setting (IF6)
	4.7 Reset button
	4.8 Application memory slot (CompactFlash)
	4.9 Backup battery
	4.9.1 Data / real-time buffering
	4.9.2 Battery monitoring
	4.9.3 Battery change interval

	4.10 Input / output register
	4.10.1 Digital in r/- (16-bit)
	4.10.2 Digital out r/w (16-bit)
	4.10.3 Counter (32-bit) r/(w)
	4.10.4 Counter configuration (16-bit) r/w
	4.10.5 Status (16-bit) r/-

	4.11 Wiring
	4.11.1 Overview
	4.11.2 Application interface IF1 (RS232)
	4.11.3 Application interface IF2 (CAN)
	4.11.4 IF4 connector (inputs/outputs)
	4.11.5 Application interface IF5 (X2X)
	4.11.6 Application interface IF6 (Ethernet)


	5. EC21
	5.1 Order data
	5.2 Technical data
	5.3 Additional technical data
	5.4 Indications
	5.5 Sets CAN node number (IF2) and operating mode
	5.6 Profibus station number setting (IF3)
	5.7 Ethernet station number setting (IF6)
	5.8 Reset button
	5.9 Application memory slot (CompactFlash)
	5.10 Backup battery
	5.10.1 Data / real-time buffering
	5.10.2 Battery monitoring
	5.10.3 Battery change interval

	5.11 Input / output register
	5.11.1 Digital in r/- (16-bit)
	5.11.2 Digital out r/w (16-bit)
	5.11.3 Counter (32-bit) r/(w)
	5.11.4 Counter configuration (16-bit) r/w
	5.11.5 Status (16-bit) r/-

	5.12 Wiring
	5.12.1 Overview
	5.12.2 Application interface IF1 (RS232)
	5.12.3 Application interface IF2 (CAN)
	5.12.4 Application interface IF3 (Profibus)
	5.12.5 IF4 connector (inputs/outputs)
	5.12.6 Application interface IF5 (X2X)
	5.12.7 Application interface IF6 (Ethernet)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


